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1 0 PURPOSE. This advisory circular provides guidance for Noise Control
and Compatibility Planning for airports under Federal Aviation Regulation
(FAR) Part 150 and the Aviation Safety and Noise Abatement Act of 1979
(ASNA) (P.L. 96493). It is intended for use by airport operators,
state/local planners and other officials, and interested citizens who may
engage in noise control planning. Airport noise compatibility planning
has the goals of reducing existing noncompatible land uses around
airports and of preventing the introduction of additional noncompatible
land uses through the cooperative efforts of all those involved. The
Part 150 program is voluntary and airport operators are encouraged to
participate.

2 BACKGROUND. FAR Part 150 implements portions of Title I of the
Aviation Safety and Noise Abatement Act of 1979. It establishes a single
system for the measurement of airport (and background) noise; a single
system for determining the exposure of individuals to airport noise, and
a standardized airport noise compatibility planning program. The
planning program includes (1) provision for the development and
submission to the.FAA of Noise Exposure Maps and Noise Compatibility
Programs by airport operators; (2) standard noise units, methods and
analytical techniques for use in airport assessments; (3) identification
of land uses which are normally considered compatible (or noncompatible)
with various levels of noise around airports; and (4) procedures and
criteria for FAA approval or disapproval of noise compatibility programs
by the Administrator. The program includes consideration of alternative
noise control that might be employed as well as appropriate land use
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CHAPTER 1. GENERAL

SECTION 1. INTRODUCTION

1 PURPOSE. This advisory circular provides guidance for Noise Control and
&patibility  Planning for airports under Federal Aviation Regulation (FAR).
Part 150 and the Aviation Safety and Noise Abatement Act of 1979 (ASNA)as
amended. It is intended for use by airport operators, state/local planners
and other officials, and interested citizens who may engage in noise control
planning. Airport noise compatibility planning has the goals of reducing
existing noncompatible land uses around airports and of preventing the
introduction of additional noncompatible land uses through the cooperative
efforts of all those involved. The Part 150 program is voluntary and
airport operators are encouraged to participate.

2 BACKGROUND. There are existing airport noise/land use compatibility
pioblems at many airports in the United States. In addition, there is a
potential for exacerbation of these noise problems and the possibility of
problems arising at other airports as urban areas and use of air travel
continue to grow. Through cooperative efforts on both the local and
national levels, much has already been accomplished in limiting the growth
and spread of noise compatibility problems. Actions have included limits
upon noise emissions by new aircraft, provisions for the retirement or
retrofit with quieter engines of the noisiest transport aircraft, and an
environmental review process for airport development projects. Some of the .
major remaining obstacles for implementing successful noise compatibilty
programs around airports have been the need for a single system for
measuring airport noise, a single system for determining the exposure of
individuals to airport noise, the identification of land uses that are
normally compatible with the variobs levels of noise around airports, and a
process for safety and economic evaluations of proposed actions. These
remaining major obstacles have been addressed by recent regulatory actions -
detailed below.

a. Federal Aviation Regulation (FAR) Part 150 implements portions of
Title I of the Aviation Safety and Noise Abatement Act. It specifically
establishes a single system for the measurement of airport (and background)
noise, a single system for determining the exposure of individuals to
airport noise, and a standardized airport noise compatibility planning
program. The planning program includes (1) provision for the development
and submission to the FAA of Noise Exposure Maps and Noise Compatibility
Programs by airport operators; (2) standard noise units, methods and
analytical .techniques for use in airport assessments; (3) identification of
land uses that are normally compatible (or noncompatible) with various
levels of noise around airports; and (4) procedures and criteria for FAA
approval or disapproval of noise compatibility programs by the. -
Administrator.

..

Chap 1
Par 1 Page 1
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b The Airport Noise Compatibil ity PLanning Program includes land use
planning and implementation programs necessary to carry out the ASNA Act.
The Act does not in any way, however, inter fere  wi th  estab l i shed
prerogatives of State and local governments concerning land use and related
noise  compat ib i l i ty a c t i o n s  a n d  r e s p o n s i b i l i t i e s . Accordingly,  approvals
and disapprovals of programs submitted to the FAA under Part 150 do not
constitute a Federal determination that the use of  land covered by the
program is acceptable or unacceptable under Federal,  State,  or local law.
The responsibility for determining the acceptable and permissible land uses
remains  with  the  loca l  author i t ies .

3 0 BENEFITS OF NOISE COHPATIBILITY  PLANNING - PRZXAMMING  UNDER  PART 150.

a. Noise  i s  one  o f  the  greatest  threats  to  av iat ion  today. Projected
g r o w t h  i n  dernand  f o r  a i r tra\4 means that we q&l1 have larger aircraft and
more operations in the future. The i n c r e a s e  i3. a i r  c a r r i e r  t r a f f i c  a t  l a r g e
a i r p o r t s  w i l l generate  more  air: carrier tra f f i c  a t  f eeder  a irports  and more
tra f f i c  by  sophist i cated  genera l  av iat ion  a ircraf t  at  these  and many general
av iat ion  airports .

b The  costs  o f  most  forms o f  noise nitigation  are  rapid ly  increas ing .
These’include soundproofing, land  purciizses, re locat ions ,  land use  changes ,
by-passing of  impacted land, and construct ion  o f  a l ternat ive  av iat ion
f a c i l i t i e s . People ’ s  percept ions  o f  what  i s  an acceptable  leve l  o f  urban
noise  i s  becoming  more  cr i t i ca l  whi le  the ir  opportunity  to  vo luntar i ly  move
away from such noise is becoming more limited. All o f  t h e s e  a r e  r e s u l t i n g
in strong pressures upon airport operators to impose operational
constra ints ,  cur fews,  growth l imitat ions , and other severe constraints upon
t h e i r  a i r p o r t s  a s  *easy, “ o n e - s h o t ”  ,so lut ions  to  the  no ise  prob lem.

C. Rel ie f  o f  these  pressures  on  the  a i rport  operators  and  the
preservat ion  o f  a  nat ional  system o f  a i rports  requires  that  av iat ion  become
as  compatibie as  poss ib le  with  i ts  ne ighbors . This requires that the
airport operators work much more closely with local jurisdictions than has
been  genera l ly  feas ib le  in  the  past , s ince  they  contro l  most  o f  the  v iab le
non av iat ion-constra in ing  no ise  mit igat ion  measures.

d l The Part 150 Airport Xoise  Compatibility  Planning Program offers an
ideal vehicle for noise planning and implementation in this contemporary
c o n t e x t . I t  i n c l u d e s :

(1) A ba lanced  approach  produc ing  rea l i s t i c  and  pract i ca l  s o l u t i o n s
fa i r  to  both  av iat ion  and non av iat ion  interests .

(2) Pos i t ive  FAA technica l  guidance through  reg ional  and  a irports
d i s t r i c t  o f f i c e s . -

(3) Federal1 y identified land uses which are norma,lly compatible
with  var ious  exposures  o f  ind iv iduals  to  ncise. .

(4) Consul tat ions  and interact ions between the airport operator,
airport users, a irport  ne ighbors , loca l  land use  contro l  jur isd ic t ions ,  and
the FAA designed to ;;chieve  broad-based confidence in and acceptance of  the
program and the support esstzntiai  for  i t s  implementat ion  over  the  long  term.

Chap 1
Page 2 Par 2
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(5) Recognition of factors beyond the control of the airport
operator which strongly influence local land use decisions.

(6) Aviable framework for conducting efficient and constructive
compatibility programs which achieve large benefits in noise reduction for
the costs in aviation.

(7) Community and airport operator decisions that are made from a
fully informed position in order to weigh the full costs and benefits of the
alternatives.

(8) Federal financial assistance available to the airport operator
under the Airport Improvement Program for noise compatibility planning and
for implementation of that planning.

(9) Federal financial assistance also available to units of local
government in the area surrounding the airport to carry out projects in
accordance with FAA approved noise compatibility programs.

(10) Certain sanctions are available under Section 107 of the ASNA
Act to protect the airport operator from land owner noise suits.

‘e. No two airport situations are alike, and each will likely require a
unique combination of mitigation measures to achieve an acceptable solution.
At a given airport, a full range of possible solutions is explored, then the
best composition of solutions is chosen and carefully weighed before
settling upon a final plan. The objective being to reduce the noise by the
most efficient way and then balance this against the possible non-aviation
solutions. A balance is sought between realistic environmental goals and
the costs to the aviation system. When the proposed aviation constraints
are significant, then the local needs and benefits are weighed and balanced
against the needs and concerns of the rest of the nation.

4 FAA INFORMATION SOURCES. Users of this circular are strongly encouraged
to contact their FM Airports District Office or the Airports Division of
their FM regional office for additional information, guidance, and
consultation prior to starting an Airport Noise Exposure Map or Airport
Noise Compatibility Program. These offices are also prime sources for
reference materials, such as other advisory 'circulars and citizen
participation manuals.

5 0 DEFINITIONS. All terms used in this circular which are also used in
Part 150 have the same meaning in this circular as they do in that Part.

a. A-Weighted Sound Level (LA). The A-Weighted Sound Level is sound
pressure level which has been filtered or weighted to reduce the influence
of the low and high frequency noise (formerly dBA), It was designed to
approximate the response of the human ear to sound. (See paragraph 203)

b
Average

Average Day-Night Sound Level (Ldn). See Yearly Day-Night
Sound Level.

Chap 1
Par 3 . Page 3
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C. Land Use. The present or planned utilization of a given parcel of
land. Such land uses are normally indicated or delineated on a land use
map. Land use maps may indicate usages for any given time period past,
present, or future, and such period should always be indicated. ( See
paragraph ,237) .

d Zoning, An exercise of the police powers of the State, as delegated
to local governments, designating the uses permitted on each parcel of land
within the zoning jurisdiction. (See paragraph 331)

e. Standard Land Use Coding Manual (SLUCM). A Standard System for
identifying and coding land use activities. Published jointly in 1965 by
Urban Renewal Administration, Housing and Home Finance Agency (both now
Parts of HUD) and the Bureau of Public Roads (now the Federal Highway
Administration). (See paragraph 237)

f
achieved

Noise Level Reduction (NLR). The amount of noise level reduction
through incorporation of noise attenuation (between outdoor and

indoor levels) in the design and construction of a structure. ( See
paragraph 237)

g Noise Exposure Map.
its nL.se contours

A scaled, geographic, depiction of an airport,
, and surrounding area developed in accordance with

Section Al50.101 of Appendix A of FAR Part 150, including the accompanying
documentation setting forth the required descriptions of projected aircraft
operations at that airport during 1985 and if submitted after 1982, during
the fifth calendar year beginning after submission of the map, together with
the ways, if any those operations for each of those years will affect the
map (including noise contours and the forecast land uses). See FAR Part 150
for legal definition. .

h . Noise Contour. A continuous line on a map of the airport vicinity
connecting all points of the same noise exposure level; for the purposes of
this program usually the Ldn 65, 70, and 75 levels.

i. Airport Noise Compatibility Program. That program reflected in
documents (and revised documents) developed in accordance with Appendix B of
Part 150, including the measures proposed or taken by the airport operator
to reduce existing noncompatible land uses and to prevent the introduction
of additional noncompatible land uses within the area. See FAA Part 150 for
legal definition.

j. NEPA. Acronym for the National Environmental Policy Act of 1969.
(See pareph 26)

k. Curfew. A restriction placed upon all or certain classes of
aircraft by time of day for the purposes of reducing or controlling airport
noise. (See paragraph 326)

Page 4
Chap 1
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1 Easement. The legal right of one party to use a portion of the -
total'rights in real estate owned by another party. This may include the l

right of passage over, on, or below the property; certain air rights above
the property, including view rights; and the rights to any specified form of
development or activity, as well as any other legal rights in the property
that may be specified in the easement document. (See paragraph 332)

m. Office of Management and Budget Circular No. A-95. A regulation
requiring coordination of Federal and federally assisted programs and
projects with each other and with State, areawide, and local plans and
programs, utilizing a series of state and regional clearinghouses. ( See
paragraph 25)

n. Federal Aviation Regulation (FAR) Part 36. A regulation
establishing noise certification standards for aircraft. (See paragraph 24)

0. Aviation Noise Abatement Policy (ANAP), Policy adopted jointly by
the Secretary of Transportation and the FAA, on November 18, 1976,
delineating the responsibilities of FAA, air carriers, airport operators,
and local communities in achieving reductions in airport noise.

P* Airport Noise Control and Land Use Compatibility (ANCLUC) Program.
A pilot program for airport noise compatibility planning established by the
ANAP and funded under Section 13 of the Airport and Airway Development Act
of 1970 as amended. It was a voluntary planning .process  initiated and led
by airport proprietors with Federal funding and technical assistance. (See
paragraph 21) '

90 Yearly Day-Night Average Sound Levels (Ldn) or (DNL). The
240hour average sound level, in decibels, for the period from midnight to.
midnight, obtained after the addition of ten decibels to sound levels for
the periods between midnight and 7 a.m. and between 10 p.m. and midnight,
local time, as averaged over a span of one year. It is the FAA standard
metric for determining the cumulative exposure of individuals to noise.
(See paragraph 221)

r. Equivalent Sound Level (Leq). Leq is the steady A-weighted
sound level over any specified period (not necessarily 24 hours) that has
the same acoustic energy as the fluctuating noise during that period (with
no consideration of a nighttime weighting.) It is a measure of cumulative
acoustical energy. Because the time interval may vary, it should always be
specified by a subscript (such as Leq 8) for an 8-hr exposure to
workplace noise) or be clearly understood.
6.019. RESERVED.

Chap 1:
Par 5 Page 5
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SECTION 2. RELATIONSHIP TO OTHER AIRPORT AND NOISE PLANNING ACTIONS

20
Noise

AIRPORT MASTER PLANS. An Airport Noise Exposure Map or an Airport
Compatiblity Program for an airport supplements but does not replace

the Airport Master Plan (AMP) developed for that airport. The AMP may
provide the base data for the noise exposure map. However, operational data
for use in the Integrated Noise Model (INM) (or an FAA approved equivalent)
and the land use and jurisdictional data for the map should be certifiable
by the airport operator as current data. Similarly, the AMP may offer
inputs to development of the noise compatibility program.
alternatives, analyses, consultations,

Again, all of the
and public involvement required by

Part 150 for the program should be certifiable by the airport operator as
up-to-date and based upon current data. See also, Section A150,101(f)  of
Part 150.

21 AIRPORT NOISE CONTROL AND LAND USE COMPATIBILITY (ANCLUC) PLANNING
STUDIES. A number of ANCLUC planning studies have been undertaken and/or
completed. Although this was an interim program,.much valuable noise and
land use information was produced and much viable compatibility planning
accomplished. Where these studies meet' the requirements of Part 150, or an
FAA approved equivalent under Part 150, and are otherwise appropriate,
airport operators are encouraged to incorporate that work into Noise
Compatibility Programs; see Section A150,101(f)  of Part 150.

22 AIR INSTALLATION COMPATIBLE USE ZONES. Complimentary to ANCLUC, the
U.S. Department of Defense developed the Air Installation Compatible Use
Zones (AICUZ) Program for achieving noise/land use compatibility at military
air installations. AICUZ studies have also been prepared for a number of
joint civil-military use airports where there are a significant number of
military operations. As in the case of ANCLUC,s, information developed for
an AICUZ study which is appropriate and certifiable as current by the
airport operator may be used in developing an Airport Noise Exposure-Map or
Airport Noise Compatibility Program.

23 ENVIRONMENTAL ASSESSMENTS. Environmental Assessments (EA) are prepared
fo; many types of airport development projects and/or airport operational
changes under the requirements of the National Environmental Policy Act
(NEPA), Regulations of the Council on Environmental Quality (CEQ),
Department of Transportation Order 561O.lC (Procedures for Considering
Environmental Impacts), FAA Order 1050.1C (Policies and Procedures for
Considering Environmental Impacts), and FAA Order 5050.4 (Airport
Environmental Handbook). Many EA's contain analyses of airport noise, ,
compatible land use, social impacts, and induced socioeconomic impacts. An
Airport Noise Compatibility Program may supplement, but is not intended to
replace an EA in meeting required environmental analyses. Similarly, an EA
may contain information that, provided it is current, can be valuable inputs
to developing.airport noise exposure maps and airport noise compatibility
programs. To the extent the information in the EA is appropriate, such use
of existing sources is encouraged. See also-, paragraph 26 for applicability
of NEPA to Part 150.

Page 6 Chap 1
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24 FEDERAL AVIATION REGULATIONS, PART 36. Federal Aviation Regulations, .
Pa& 36 contains noise certification standards for most airplane types,
generally requiring newly designed and manufactured aircraft to be
significantly quieter than older aircraft. However, as a certification
standard, Part 36 has no provisions to control either the operations or
numbers of operations at an airport in order to stabilize or reduce noise
impacts. Part 150 works as a compliment to Part 36 by integrating the gains
in reduced aircraft noise emissions into an overall noise compatibility
program with controls on both aviation noise and land uses to assure full
implementation and long term protection to both the airport and its
environs.

25 OMB A-95 NOTIFICATION AND REVIEW. Office of Management and Budget'I (OiB) Circular No. A-95 established a process whereby state and local
clearinghouses are notified of proposed Federal Grant-in-Aid projects and
other assistance actions. Interested parties are provided the opportunity
to review and evaluate the proposals in advance in terms of their potential
impact on or conflict with statewide or areawide comprehensive planning or
upon the plans and programs of local governments. The A-95 process (or its
Federal or state successor) must (or should) be used to give notification
and opportunity for comment when Federal assistance is involved. It does
not, however, substitute for the consultative process as required by the
ASNA Act. Note also that A-95 will be revised or replaced upon
implementation of Executive Order 12372. See paragraphs 350-359 for
guidance on Consultations.

26 NATIONAL ENVIRONMENTAL POLICY ACT. FAA compliance with the NEPA is
controlled by FAA Order 1050,1C, Policies and Procedures for Considering
Environmental Impacts. The FAA has determined that approval or disapproval
of airport noise compatibility programs are "categorical exclusions@' to the
requirements for environmental assessment under Order 105O.lC.' The ASNA Act
requires an airport noise compatibility program to be either approved or
disapproved within 180 days of receipt or it will be automatically approved.
Development of a noise exposure map or noise compatibility program does not
replace an environmental assessment but can be used in the preparation of
such an assessment. Environmental assessment leading to a finding of no
significant impact or to an environmental impact statement must still be.
conducted, where required by applicable procedures, prior to taking any
Federal implementing action such as grant approvals or covered air traffic
actions. Although the 180 day time constraint does not permit the normal
federal Environmental Impact Assessment process, consideration of the
potential impacts remains an integral part of the planning process. Airport
operators should fully consider environmental as well as noise and land use
consequences in developing an airport noise compatibility program.

27.029. RESERVED.

.

Chap 1
Par 24 Page 7
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SECTION 3. OVERVIEW

30 0 NOISE - ITS,MEASUREMENT AND ASSESSMENT. It is assumed that users of
this circular have a general technical background, but are not proficient in
noise measurement , particularly aviation noise. Chapter 2 is devoted to a
basic discussion of aviation noise and its measurement and assessment. Care
has been taken to avoid technical language and the emphasis has been placed
upon practical understanding. This should enable the typical user to
understand what is involved; to estimate the size of the effort required;
how to gather data for the Integrated Noise Model (or an FAA approved
equivalent); how to interpret the noise contours; how to validate noise
contours using noise measurements; and how to prepare an airport noise
exposure map. FAA personnel are available to assist as necessary.

31 0 SENSITIVITY OF LAND USES TO NOISE. Different uses of land by people
exhibit different sensitivities to noise. Schools, residences, churches,
public health facilities, and concert halls often appear quite sensitive to
noise. By contrast, factories, warehouses, storage yards, and open farmland
are relatively insensitive to noise. Other uses, such as offices, shopping
centers, recreation areas, or hotels, have intermediate levels of noise
sensitivity. In order to assist the users in assessing noise
compatibility/noncompatibility  in the vicinity of their airports, a table of
land uses and their compatibility/noncompatibility  with various levels of
noise is provided in Appendix 1. However, the designations in this table do
not constitute a Federal determination that any use of land covered by this
program is acceptable or unacceptable under Federal, state, or local law.
The responsibility for determining the acceptable and permissible land uses
remains with the local authorities. FAA determinations under Part 150 are
not intended to substitute federally determined land uses for those
determined to be appropriate by local authorities in response to locally
determined needs and values in achieving noise compatible land uses. -

.

32 NOISE EXPOSURE MAPS. FAR Part 150, in accordance with the ASNA Act,
provides an opportunity for airport proprietors to submit Noise Exposure
Maps to the FAA. Each such map is a scaled geographic depiction of an
airport, its noise contours, and surrounding areas. Specifically, Part 150
requires that each noise exposure map shall depict continuous Ldn
contours for levels of 65, 70, and 75. Within the 65 Idn contour, the
airport proprietor is required to identify land uses and to determine land
use compatibility in accordance with the standards and procedures of
Appendix A of FAR Part 150. Sections 150.21 and Al50.101 contain other
specific requirements on the form and contents of such maps.

Page 8
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33 l NOISE COMPATIBILITY PROGRAMS. FAR Part 150 provides for the
preparation and submission of Noise Compatibility Programs in addition to
Noise Exposure Maps. The purpose of such a program is to seek optimal
accommodation of both airport operations and community activities within
acceptable safety, economic and environmental parameters. That may be
accomplished by reducing existing noncompatible land uses in the vicinity of
the airport and preventing the introduction of new noncompatible land uses
in the future. To that end, the airport proprietor and other responsible
officials should consider a wide range of feasible'alternatives of noise
control actions and land use patterns. A checklist for preparing Noise
Compatibility Programs'is contained in Appendix 2.

34 l SUBMISSION TO THE FAA. Completed Airport Noise Exposure Maps and
Airport Noise Compatibility Programs are submitted by the airport operator
to the appropriate FAA Regional Director. They will be given Preliminary
Review for acceptance for evaluation and then be given a full evaluation.
Details of this procedure and of airport operator obligations following any
change in the operation of the airport which might create any substantial
incompatible land uses are described in Sections 150.23 through 150.35 of
FAR Part 150.

35 l WITKDRAWAL OR REVISION. At any time before approval or disapproval of
a program, it may be withdrawn or revised. Such a termination stops the
180-day approval period. A new evaluation is begun upon receipt of a
revised program and, unless the FM finds that the revisions can be
integrated without exceeding the original approval period, a new 1800day
approval period is begun.

36 PERIODIC REVIEW AND UPDATING. Growth and transition in urban locations
crlate pressures for changes to zoning and other controls established to
achieve and protect compatibility. These stimuli are also likely to
generate greater aviation activity and airport requirements with consequent
changes in airport noise impacts. For these reasons, Part 150 requires the
inclusion of a schedule.for  periodic review and updating of airport noise
compatibility programs. Updating is also necessary to reflect increased
operations and, with the map, continue the sanctions under Section 107 of
the ASNA Act.

a. After the plan is adopted there is a need for the airport operator
and the local planning agencies to continually evaluate its effectiveness
and to identify those aspects of the plan which may need improvement. This
includes evaluation to determine if proposed implementing actions are being
carried out as scheduled. For instance, it should include review of land
acquisition or soundproofing projects and ascertain whether they are
effective, on schedule, or whether modifications are necessary. Also,
operational procedures adopted as part of the noise control plan must be
monitored to assure that they are being adhered to. The responsible
organization, either the airport operator, the local planning authority, or
both, should monitor all requests for changes in zoning, variances, or
subdivision actions within the study area.
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b Periodic or formal reviews, at intervals of three to five years or
when the noise exposure map or airport master plan is updated, should be
scheduled and budgeted by the airport operator as an integral part of the
program. Included within the formalized review should be consideration of
those problems or deficiencies identified during the monitoring process and
most notably those pertaining to the performance of the plan. The review
will normally not be as extensive as the original effort but should
establish whether the plan remains viable or what actions are necessary to
correct existing or forecaSt deficiencies. The types of activities included
in the review should be:

(1) A comparison of the current compatibility of the airport and
its environs to that outlined in the program's goals and objectives,

(2) Appraisal of the rate of growth of both the community and
airport to determine the current and future adequacy of the compatibility
plan.

(3) Review of the airport noise exposure map in light of both
current and forecast operations and the noise performance levels of
aircraft.

(4) Review of the adequacy of current operational controls in
maintaining aircraft noise within the designated noise impact areas,,

(5) Review of the adequacy of the adopted development controls in
protecting the designated noise impact areas from encroachment by noise
sensitive uses.

(6) Review of the effectiveness of the corrective actions employed
in resolving existing unprotected noise sensitive uses within the noise
impact areas.

c. Revised Programs. Revised programs should be submitted to the
Regional Director in the same manner as the original submission.

37..199. RESERVED. .
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CHAPTER 2. NOISE MEASUREMENT AND ASSESSMENT

SECTION 1. NOISE FUNDAMENTALS

200. SOUND. This section provides a conceptual description of the
acoustametrics which comprise the FAA approved "system" for aircraft
noise measurement. The sound experienced in our everyday lives is the
result of objects or bodies being set into vibration. This vibration causes
a motion in the surrounding air resulting in a minute variation in
atmospheric pressure called "sound pressure.” This sound pressure forms the
basis to measure sound and is usually expressed as a sound pressure level in
decibels which are dimensionless units expressing logarithmically the ratio
of two values (i.e., a measured quantity and a referenced value). Another
important characteristic of sound is its "frequency." The human ear is
sensitive to frequencies ranging from 20 to 20,000 hertz (cycles per
second).
frequency.

The simplest of all sounds are those composed of a single
These sounds are called pure tones. However, the sounds to

which people are usually exposed are much more complex, since they are
composed of many frequencies, each occurring simultaneously at its own sound
pressure level.

201. DECIBELS. Sound pressure level is a measure of the amplitude of the
sound, while frequency relates to the sound's pitch. The range of sound
pressures of interest is represented on the low end by the threshold of
hearing of normal young people and on the upper end by the noise of gunfire
at close range. Stated in physical terms, this sound pressure range is
approximately from 0.00002 to 2,000 pascals. It is clear that this is a
tremendous range of sound pressures. An analogous problem would be that of
measuring lengths ranging from one inch to 1575 miles. Because acoustics
deals with the effects of small changes near the threshold of hearing as
well as the effects of small changes near the upper end of the‘scale, a
proportional scale is more appropriate than a linear scale to handle this
wide variation in sound pressure. The simplest mathematical scale available .
for this purpose is the logarithmic or decibel scale. A decibel (dB) is
defined as ten times the logarithm (to the base 10) of a power or intensity
ratio.

202. SOUND PRESSURE LEVELS.
(P2/PoL), where PO

Sound pressure level is expressed as 10 log
is the reference pressure and P is the

differential pressure of a sound over that of ambient pressure. This is
equivalent to twenty times the logarithm of the ratio of the pressures. It
is also important to note that the reference pressure has been
internationally standardized as 0.00002 pascals, which is approximately the
threshold of human hearing. Because of the logarithmic nature of the
decibel scale, a sound pressure level of 60 dB corresponds to a pressure,
not 60 times the reference pressure, but 1000 times the reference pressure.
Thus, 20 log (1000) = 20(3) = 60.
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203. A-WEIGHTED SOUND PRESSURE LEVELS (LA). Sound is a physical
phenomenon that affects many things besides people.' However, when sound is
measured in order to relate to the reactions of people, it is necessary to
use a measure which relates to the way human beings hear sound. It has been
found that people are more sensitive to higher frequencies (treble) than
lower frequencies (bass). That is, the human ear discriminates against

Naturally if we want to measure sound in a way whichlower frequencies.
corresponds to the way people hear sound we want to duplicate the ear's
discrimination. This is accomplished electrically using a device called a
"weighting network." Because unweighted sound pressure level did not
correlate well with human assessment of the loudness of sounds, weighting
networks were added to sound level meters to attenuate low and high
frequency noise to approximate the response of the human ear to sound. One
of these weighting networks was designated "A" and was originally employed
for sounds less than 55 dB in level. Now it is used for all levels. It is
measured in decibels which are usually designated LA (formerly dBA).
A-Weighted Sound Level has been found to correlate well with people's
subjective judgment. Its simplicity and superiority over unweighted sound
pressure level in predicting people's response to noise have made it the
most widely used metric for assessing the impact of aircraft noise and for
comparing that noise with other community noise sources.

204. MEASUREMENT SYSTEM RESPONSE TIME. While the A-weighted sound level
(LA) is the basic unit for most Federal, State, and local noise standards,
variations do exist in its method of measurement. Sound level meters and
other noise measuring systems are capable of operating in several
characteristic modes, such as "s1ow," "fast,*' "impulse," and "peak,"

. Basically, these modes differ in the way in which the output value
(indicated sound level reading) follows rapid changes in the input sound
level. The higher speed responses are often useful in architectural,
industrial and research acoustics. However, for most community and *
transportation noise sources the "slow" response is preferred since-
experience has shown that it provides the most repeatable data. Thus, in
response to the ASNA Act requirements, the FAA uses a family of related
noise units based on the slow response, A-weighted sound level (LAS).
FAR Part 150 incorporated by reference International Electrotechnical
Commission Publication No. 179, entitled "Precision Sound Level Meters,"
dated 1973. This document specifies technical standards for both the system
response and the A-weighting network.

205.0219. RESERVED.

SECTION 2. NOISE MEASUREMENTS

220. MEASURING SINGLE AIRCRAFT EVENTS. Part 150 specifies use of the slow
response A-weighted sound level LAS in decibels for measuring single
events. Measurements of aircraft noise made in this unit can be directly
related to sound levels of surface transportation noise sources since
standards for the measurement of noise from these other sources also use
LASo Many communities throughout the U.S. have local noise ordinances
which use this unit. LAS is also the metric used in FAA Advisory
Circular 3603B, Estimated Airplane Noise Levels in A-Weighted Decibels.
Most U.S. and foreign airports with noise monitoring systems provide LAS
information. There is also a single event integrated A-weighted sound

. Chap 2
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level (Lm) which is different from the maximum A-weighted sound level
(LAS) described in paragraphs 204 and 220. LAE (sometimes also
known as the Sound Exposure Level) is the level of an equivalent one-second
duration reference signal. This metric quantifies the effect of both
duration and magnitude for a single event measured above a specified
threshold. The LAE is sometimes best understood as the dose of noise
associated with a single event. A survey program at an airport which
provides average Lo data for specific aircraft type categories can be
used to Compute Ldn Values, one method of validating computer generated
noise contours.

221. AIRPORT CUMULATIVE NOISE EXPOSURES. While people certainly respond to *
the noise of single events (particularly to the loudest single event in a
series), the long-range effects of prolonged exposure to noise appear to
best correlate with cumulative metrics. Such a unit provides a single
number which is equivalent to the total noise exposure over a specified time
period. Thus, cumulative noise units are based on both time and level. The
day-night average sound level (Ldn) specified as the noise metric for
cumulative exposure under Part 150 is such a unit. Specifically, the
Ldn is the yearly average of the A-weighted sound level integrated over
a 240hour period. It also incorporates a 10 dB step function weighting to
aircraft events between 10:00 p.m. and 7:00 a.m. to account for the
increased annoyance to noise during the night hours.

222. BASIC RECOMMENDED NOISE MEASUREMENT SYSTEM. A recommended basic
noise measurement system and suggestions regarding its use and maintenance
is included in Appendix 3.

223. VALIDATION OF NOISE CONTOURS. One of the primary objectives of many
noise measurement programs is to validate computer generated noise contours.
The understanding of a few important concepts (listed below) provides the
basis for cumulative noise exposure estimation techniques..

a. -Yearly average airport noise exposure contours are estimates of
actual average airport noise exposure.

b. Actual airport noise exposure at any point on the ground may be
approximated by the energy average (over a year's time) of the daily Ldn
values for that point.

Cm The actual daily Ldn value for any given location will vary
from day to day. A large set of data acquired at Washington National
Airport and Dulles International Airport (24 locations over 500 days)
indicates that standard deviations in Ldn are generally 2 dB or less.

Chs,p 2
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d For daily Ldn standard deviations of 2 dB, it can be shown
from simple statistical theory that a sample of 10 days (Ldn) will

provide an estimate of the actual yearly Ldn accurate within 1 dB with
90 percent confidence. This "sample of 10" requirement involves the
assumption that measurements are conducted on days when no bias exists in
the airport operation. In order to assure "average" conditions over the 10
days, it is recommended that data be acquired for each direction of airport
operation in proportion to the proper (annual) percent.

e. *Thus one way to estimate the yearly Idn value is to conduct 10
random (representative) 24 hour measurement surveys. Measurement equipment
is available which, left unattended, can measure three consecutive daily
Ldn values.

f 0 In lieu of conducting 24 hour continuous measurements in order to
acquire a days Ldn data, it is possible to conduct a shorter sample and
then estimate the Ldne The method of extrapolation must be carefully
documented and must demonstrate that the short sample is "representative" of
the average operation during the day. The requirement of 10 representative
days remains a requirement for estimating the yearly average Ldn* Two
"shorter than 24 hour" sampling techniques are available. One involves
measuring the noise during a period in which the mix of aircraft and the
number of aircraft are representative of daily average values. Calculations
are then needed for the nighttime weighting and to account for the present
nighttime operations and curfew restrictions (if applicable) to arrive at an
estimate of Ldn for the day. The second technique involves quantifying
average single event LAE values by aircraft type. The average LAE
data must reflect yearly average variability for the particular aircraft
type, The yearly average Ldn is then computed from the mean LAE
data along with a knowledge of the airport mix and the daily operations
schedule. This technique however, involves certain difficult to answer
questions:

(1)

(2)

How many measurements are needed for each aircraft type?

How many measurements on any one day?

(3) How many total days of sampling?

Because of difficulty in identifying a statistical rationale, one may choose
to use the first technique described in this subparagraph.

224. VALIDATION NOISE MF,ASUREMENTS  VERSUS MICRO-SAMPLE SURVEY MEASUREMENTS.
In any measurement program there is the tradeoff to be considered between
the statistical confidence interval for the meaasured data and the available
manpower and time. In survey work, the usual objective is to achieve a
practical level.of accuracy at many locations rather than highly accurate
data at a few. When conducting a short survey which includes numerous
measurement locations and a single measurement system, one implicitly
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accepts the medium accuracy confidence level associated with the survey.
These survey-measured levels accurately represent the acoustical environment
at the time of the measurement. Short samples or surveys remain the most
effective means (given limited time or resources) for quantifying the
magnitude or environmental noise problems which affect large areas of a
metropolis. If survey type measurements are utilized, it is important to
identify them as such. In presenting single event survey data one should
indicate means, standard deviations, and sample sizes. Care should be taken
to avoid assigning statistical confidence limits to estimated daily Ldn
values based on survey data unless the analytical and computational process
is clearly set forth. This presentation is even more important when
establishing an estimate of yearly average Ldn based on survey data
alone.

225. AIRCRAFT NOISE EXPOSURE PREDICTION REFINEMENT PROCEDURE. The flow
diagram shown in Figure 1 sets out the process by which FAA approved noise
contours can be refined. Detailed modeling requirements are provided in
Section 3 along with FAA approved procedures and standards. The key feature
of this process is the "feedback loop" provided by Ldn data acquired
either from continuous airport noise monitoring systems or from limited
field measurement programs: This prediction refinement process (Figure 1)
allows the contour analyst a chance to reevaluate the input assumptions and
seek a reasonable explanation for differences (if any) between measured and
predicted values. If suitable justifications can be provided, the analyst
reruns the noise prediction model with new or modified inputs.
Theoretically, several iterations could be run if justified on the basis of
better input assumptions.

226. CONTINUOUS AIRPORT NOISE MONITORING SYSTEMS. There are several
optional measures which may be undertaken as part of an airport noise
compatibility program and which can enhance its effectiveness. Continuous
airport noise monitoring systems fall into this category. Such systems can
provide important input to the process of refining airport noise contours.
(Contact AEE-120 for specific details). In brief, any FAA approved noise
monitoring system would have the following minimum capabilities:

a, Provides continuous measurement of dBA at each site.

b: Provides hourly Leq data.

CO Provides daily Ldn data.

d Provides single event maximum A-weighted sound level data.
Desirable but nonessential capabilities include:
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(1) Awcraft  event d~gcruunatwn ablikty.

(2) Smgle event Lu data  for each amcraft  event.

(3) Dkfferentmtwn  betweeii  amblent  a n d  awcraft  contrlbutrms  ta
hourly  Leq and Ldn.

(4) Momtotrng data can be used to develop a, statmtxal  data
base of name Levels for each artcraft  type category.

227 ~229. RESERVED.
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SECTION 3. NOISE EXPOSURE .PREDICTION/ . .

230. PREDICTION. ANALYSIS 'TO;&. Only a iomputer-basedmathematical  model is
capable of predicting. the noise.impac& associated with the; operation of a. .i
complex airport and projecting that impact to-some future period.-- FAA
approval of a model is conditional on the capability of that model to
produce the required output and. the public availability of the model to
provide interested parties the. opportunity' to substantiate the results.. c .
Accuracy of a noise predict%oti model'& measured by the katistical
comparison of the noise exposure calculations derived from the data base and
observations of the noise emitted during operations of similar'aircraft
types. Statistically adequate samples of observations are obtained over
periods of a year or more.

231. INTEGRATED NOISE MODEL (INM). The FM's Integrated Noise Model is the
standard prediction analysis tool to which all computer-based airport noise
exposure models are compared. The INM calculates the total impact of
aircraft noise at or around airports. Although this noise exposure level
can be presented in contours of equal noise exposure for any one of the
following noise measures; Noise Exposure Forecast (NEP), Equivalent Sound

' Level (Leq), Day-Night Average Sound Level (Ldn), and Community Noise
Equivalent Level (CNEL); only the Ldn is approved for use with Part 150.
In January 1978, the FAA released Version 1 of INM to provide an analytical.
tool for the preparation of environmental impact studies. In September
1979, the FAA released Version 2, an improvement to the first version, with
an expanded data base and additional input options. Version 3 reflects
further enhancements in the method of determining noise impacts and in the
data base of individual aircraft noise and performance. FAA has shipped
magnetic tapes of the INM to government offices, consultants and various
foreign countries. Tapes are also already in the possession of
several commercial computer time-share vendors, thus offering broad -
accessibility on national and even international levels. Wider distribution
is envisioned, for later versions which will be more readily adaptable to a
variety of large computers. In addition, the FAA has conducted an INM
validation project to determine the accuracy of both the computational
methods and data base of the model by comparing the model's noise exposure
calculations with measured levels. The first phase of validation was an
analysis of air carrier flights over the monitoring system at Washington
National and Dulles International Airport. Information on the continuing
validation project, availability of INM documents and tapes can be obtained
through the Office of Environment and Energy (AEE-120).

232. INPUT REQUIREMENTS. The first step in running an airport case study
is to gather the necessary data and organize it in the way which is
recognized by the computer program. While the INM and similar models are
accompanied with sets of aircraft noise and performance information,
information on 'airport geometry and aircraft movements is also necessary.

Page 18
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The gathering of information is a time consuming process. Care must be .
taken in defining program input, especially in those situations in which a

. clearcut choice does not exist among similar items. There is also the
problem of conflicting estimates of the airport operations from the airport
manager, tower chief, airline operators and others. The following
information needs to be obtained for input to INM computer program:

a. A map of the airport and its environs at an adequately detailed
scale not less than 1 inch to 8,000 feet. It should indicate runway length,
alignments, landing thresholds, takeoff start-of-roll points, and flight
tracks out to at least 30,000 feet from the end of each runway. The
locations of the nominal flight tracks are important. Exposure to aircraft
noise is highest directly underneath the flight profile.

b . Airport activity levels and operational data which will indicate,
on an annual average-daily-basis, the number of aircraft, by type, which
utilize each flight track, in both the day time (7:00 a.m. to 10:00 p.m.)
and nighttime (10 p.m. to 7 a.m.) periods for both landings and takeoffs.
The INM offers a wide selection of aircraft types from which to choose.
However, the model does not contain every combination of aircraft and engine
types. Decisions on equivalent types must be carefully thought out with
respect to possible ramifications to the calculation of exposure.

. co Landing glide slopes, glide slope intercept altitudes, and other
pertinent information needed to establish approach profiles, along with the

- engine power setting for each aircraft type to fly that approach profile.

d Takeoff flight profiles (the relationship of altitude to distance
from s&-of-roll and associated engine power settings for each aircraft
type to fly that takeoff profile); these data must reflect the use of noise
abatement departure procedures and, if applicable, the takeoff 'weight of the
aircraft or some proxy for weight such as stage length. The INM data base
contains a set of representative profiles for each aircraft type. The INM
profiles conform to a widely used procedure. However, local conditions may
preclude the use of these profiles in favor of a local standard procedure.

e. Any topographical or airspace restrictions tiich preclude the use
of alternative flight tracks.

f . Government furnished data depicting aircraft noise
characteristics. The standard data can be refined with on-site measurements
by the procedure described in Section 234.

45 0 Airport elevation, wind conditions and average temperature.

233. ACCURACY. As is the case with any computer program or with any
prediction method, the accuracy of the output of the Integrated Noise Model
is directly dependent upon the appropriateness, completeness, and accuracy
of the input data. Use as input of average flight tracks, flight
procedures, aircraft types and mix, and the schedule of operations can
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degrade the accuracy of the predicted contours. Further, the effects of.
local topography, weather,'buildings, etc., cause variations from point to . ,.
point along a contour. .Accordingly, the accuracy of the INM computer noise
prediction model in estimating the yearly average idn'value'at any
specific geographical point has been estimated to be Ldn 75 contours + 3
dB and Ldn 65 contours .+ 5 *dB with the average error over all points -_ -
along the contour tendizg towards zero.

234. USE OF MEASUREMENTS Ii REFINING/tiALIDATING  PREDICTIONS. On completion
of a noise exposure map, one may find that the noise contours vary soiewhat
from measured conditions due to external influences that are not accounted
for in the INM. This problem is not unexpected for a sophisticated model
such as INM, since it is very difficult to compensate and model for all the. .
variables that influence the noise environment. If a permanent and
continuous noise monitoring system is in place, the airport operator may be
able to calibrate the model specifically for that airport. The data :
acquisition will assist the airport operator in identifying specific problem
areas based upon on-site measurements. A noise monitoring system may also
allow the operator to fine tune or calibrate the output of the INM for
specific conditions.that cannot otherwise'be accounted for. Thus the
operator may be able to improve the noise compatibility program and the
noise exposure map.

235. NOISE COMPATIBILITY PREDICTION. Different uses of the land have
different sensitivities to noise. Individuals may each have different
perceptions of what is an acceptable or an intruding level of noise. The
background or residual noise against which a specific noise is perceived
varies both by location and by time of day. . Even the specific situation of
the receiver, such as outdoor, indoor with windows open or closed, as well
as one's activity of the moment affect the perception of a noise as
intruding or not intruding. Regardless of the human activity, howeve'r,  the.
associated noise sensitivity must be translated into a land use category for
planning and regulatory purposes. The ASNA Act requires the FAA to identify

' land uses that are '*normally compatible" or "noncompatible" with various.
levels of noise exposure by individuals. This was. done in Part 150 and is
used in developing and reviewing airport ‘noise exposure maps and airport
noise compatibility programs.. It is impor
land use guidelines (even those adopted by
and as such provide general indications as to whether particular land uses
are appropriate for certain measured or calculated noise exposure levels.

tant to recognize, however, that
regulat ion) are a planning tool

236. BASIS FOR NOISE COMPATIBILITY. The adverse effects of noise exposure
on people can be grouped into three general categories: degradation of
health, attitudinal reactions, and activity interference. The first
category, which includes hearing loss, is not normally encountered from
aircraft sources at any point outside the airport boundary. However, the
noise levels defining the thresholds of interference with noise-sensitive
human activities, such as sleep and speech thresholds, are lower. and airport
noise can affect compatibility or noncompatibility.

a. Interference with human activity. These may generally be grouped
as sleep interference; speech interference; interference with study,
concentration, or critical tasks; interference with the performing arts;
interference with outdoor activities; and interference with warning sounds.
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The gathering of information is a time consuming process. Care must be . .
taken in defining program input, especially in those situations in which a

e clearcut choice does not exist among similar items. There is also the
problem of conflicting estimates of the airport operations from the airport
manager, tower chief, airline operators and others. The following
information needs to be obtained for input to INM'computer  program:

a. A map of the airport and its environs at an adequately detailed
scale not less than 1 inch to 8,000 feet. It should indicate runway length,
alignments, landing thresholds, takeoff start-of-roll points, and flight
tracks out to at least 30,000 feet from the end of each runway. The
locations of the nominal flight tracks are important. Exposure to aircraft
noise is highest directly underneath the flight profile.

b . Airport activity levels and operational data which will indicate,
on an annual average-daily-basis, the number of aircraft, by type, which
utilize each flight track, in both the day time (7:00 a.m. to 10:00 p.m.)
and nighttime (10 p.m. to 7 a.m.) periods for both landings and takeoffs.
The INM offers a wide selection of aircraft types from which to choose.
However, the model does not contain every combination of aircraft and engine
types. Decisions on equivalent types must be carefully thought out with
respect to possible ramifications to the calculation of exposure.

. co Landing glide slopes, glide slope intercept altitudes, and other
pertinent information needed to establish approach profiles, along with the
engine power setting for each aircraft type to fly that approach profile.

d Takeoff flight profiles (the relationship of altitude to distance
from s&t-of-roll and associated engine power settings for each aircraft
type to fly that takeoff profile); these data must reflect the use of noise
abatement departure procedures and, if applicable, the takeoff 'weight of the
aircraft or some proxy-for weight such'as stage length. The INM data base
contains a set of representative profiles for each aircraft type. The INM.
profiles conform to a widely used procedure. However, local conditions may
preclude the use of these profiles in favor of a local standard procedure.

e. Any topographical or airspace restrictions which preclude the use
of alternative flight tracks.

f . Government furnished data depicting aircraft noise
characteristics. The standard data can be refined with on-site measurements
by the procedure described in Section 234.

g 0 Airport elevation, wind conditions and average temperature.

233. ACCURACY. As is the case with any computer program or with any
prediction method, the accuracy of the output of the Integrated Noise Model
is directly dependent upon the appropriateness, completeness, and accuracy
of the input data. Use as input of average flight tracks, flight
procedures, aircraft types and mix, and the schedule of operations can
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degrade the-accuracy of the predicted contours.\ . . Further, the effectsof.
local topography, weather, buildings, etc.,.* . cause variations. from point to.
point along a contour. Accordingly, the accuracy of the INM compute,r noise
prediction model in estimating the yearly average Ldn value at any
specific geographical point has been estimated to be Ldn 75 contours + 3
dB and Ldn 65 contours + 5 dB with the average error over all points -
along the contour tendif;l: towards zero.

234. USE OF MEASUREMEkTS IN REFINING/VALIDATING PREDICTIONS. On completion.
of a noise exposure map, one may findthat the noise contours vary somewhat
from measured conditions due to external influences that are not accounted
for in the INM. This problem is not unexpected for a sophisticated model'
such as IN& since it is very difficult to compensate and model for all the
variables that influence the noise environment. If a permanent and
continuous noise monitoring system is in place, the airport operator may be
able to calibrate the model specifically for that airport. The data
acquisition will assist the airport operator in identifying specific problem
areas based upon on-site measurements. A noise monitoring system may also
allow the operator to fine tune or calibrate the output of the INM for.
specific conditions that cannot otherwise be accounted for. Thus, the
operator may be able to improve the noise compatibility program and the
noise exposure map.

235 l NOISE COMPATIBILITY PREDICTION. Different uses of the land have
different sensitivities to noise. Individuals may each have different
perceptions of what is an acceptable or an intruding level of noise.. The
background or residual noise against which a specific noise is perceived
varies both by location and by time of day. Even the specific situation of
the receiver, such as outdoor, indoorwith  windows open or closed, as well
as one's activity of the moment affect the perception of a noise as
intruding or not intruding. Regardless of the human activity, howeve'r,  the
associated noise sensitivity must be translated into a land use category for
planning and regulatory purposes. The ASNA Act 'requires the FAA to identify
land uses that are "norinally  compatible"' or "noncompatible" with various
levels of noise exposure by individuals. This was done in Part 150 and is
used in developing and reviewing airport *noise exposure maps and airport
noise compatibility programs. It is important to recognize, however, that
land use guidelines (even those adopted by regulation) are a planning tool
and as such provide general indications as to whether particular land uses
are appropriate for certain measured or calculated noise exposure levels.

236. BASIS FOR NOISE COMPATIBILITY. The adverse effects of noise exposure
on people can be grouped into three general categories: degradation of
health, attitudinal reactions, and activity interference. The first
category, which includes hearing loss, is not normally encountered from
aircraft sources at any point outside the airport boundary. However, the
noise levels defining the thresholds of interference with noise-sensitive
human activities, such as sleep and speech thresholds, are lower and airport
noise can affect compatibility or noncompatibility~

a. Interference with human activity. These may generally be grouped
as sleep interference; speech interference; interference with study,
concentration, or critical tasks; interference with the performing arts;
interference with outdoor activities; and interference with warning sounds.
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(1) Sleep Interference. Interference with sleep activity is *
critical in hospitals, nursing homes, and certain other health facilities,
and is important in individual homes. The zero interference threshold
inside such health facilities is 40 dBA (Report No. DOT-FAA-AEQ-77-9, Study
of Soundproofing Public Buildings Near Airports, April 1977). Tests have
shown that about 10 percent of people sleeping in a laboratory environment
who were exposed to a noise level of 50 dBA were awakened. Most residences
have ambient noise levels that are higher than might be expected in a
laboratory. Due to this higher background noise level, fewer than 10
percent of those exposed to 50-55 dBA of interior noise from aircraft would
be expected to be awakened (Metropolitan Washington Airport Policy,
Supplement to the August 1980 Environmental Impact Statement, Final,
September 1981).

(2) Speech Interference. Interference with speech is most
critical in learning environments such as classrooms. It has been
determined to be somewhat less critical in other activities where speech
communications are important. At sound levels greater than 45 dBA speech
interference can begin to occur (at distances of about 25 to 30 feet) in a
classroom. (Study of Soundproofing Public Buildings, et. al);

(3) Study, Concentration, and Critical Tasks. These thresholds
are more difficult to identify than are those for sleep or speech
interference and are even more subjective. To a considerable degree, these
thresholds are dependent upon the individual recipient, the task at hand,
the background noise through which the specific noise intrudes, and the
impulse characteristics of the noise. The absence of recognized standards
should not, however, prevent adequate consideration being given to these
sensitive tasks whenever it is appropriate.

b Relationship to Self-Generated Noise. Part 150 directs that no
use or activity should be considered to be noncompatible as a result of
airport noise if its own self-generated noise equals or exceeds the airport
noise.

CO Relationship to Background Noise. Steady state background
(ambient) noise which equals or exceeds the maximum noise resulting from
individual aircraft events effectively masks uses in the immediate locale
from aircraft noise impact. Hence, Part 150 directs that no uses in such an
area should be considered to be incompatible. However, such cases can be
determined only by analyzing the average 24 hour pattern of ambient noise
and comparing it with the time of day distribution of aircraft events.

d . Noise Attenuation. Attenuation of noise, or outdoor to indoor
Noise Level Reduction (NLR) through blocking of noise paths or soundproofing
measures can reduce the intrusive impacts of noise. Where appropriate, NLR
may be taken into account in determining the compatibility of indoor uses or
activities. Inasmuch as this implies that windows and doors must be closed
and that air conditioning or artificial ventilation must be used, due
consideration should be given to the living environment and quality of life
before using NLR to place individual residences or schools into a
"compatible" designation. Consideration should also be given to the
possible impacts upon outdoor and indoor-outdoor living and activities.
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237. LAND USE COMPATIBILITY TABLE. FAR Part 150 contains a table, Land Use .
Compatibility With Yearly Day-night Average Sound Levels, identifying land
uses that are "normally compatible" or "noncompatible" with various levels
of noise exposure. Appendix 1 contains that table, but expands the list of
uses under most categories in order to be more useful, The expanded land
use descriptions are based upon the Standard Land Use Coding Manual (SLUCM)
published by the Federal Highway Administration and the Department of
Housing and Urban Development in 1965. The levels of noise exposure,. in
yearly day-night average sound levels (Ldn) correspond to the contours
required to be shown on Airport Noise Exposure mps. The table indicates
compatibility of the land uses with the outdoor noise environment. By
comparing the predicted or measured yearly Ldn level at a particular
site with the values given in the table the range of compatible uses may be
determined. In using the land use compatibility table, the following
cautions should be observed:

aa Ldn contours indicate the boundaries lines between areas of
acceptable or unacceptable noise exposures for the various land uses in
Appendix I. The contours do indicate the trend in relative noise levels.
However, vegetation, land contours, and the position of buildings or walls
may often affect the impact of noise on the human users at a specific site.

b, Ldn levels may vary somewhat above or below the predicted
levels for a particular location, depending upon local topography and
vegetation, and upon final aircraft loadings and operations.

c. Although all land uses may be considered as normally compatible
with noise levels less than 65 tin, local needs and values may dictate
further delineation based on specific local requirements or determinations
as well as low ambient levels.

d When appropriate, noise level reduction may be achieved through
incorpo;ation of sound attenuation into the design and construction of a
structure to achieve compatibility. However, more specific noise
measurement and analysis is generally advisable prior to incurring the
expense of such sound treatment. The cautions mentioned in paragraph 236d
should be observed when applying Noise Level Reduction (NLR) to residential
uses or other uses where indoor-outdoor activities are important.

e. Other local noise sources may often contribute as much as or more
than aircraft to the total noise exposure at a specific location.

f 0 Compatibility desfgnations in the table generally refer to the
major use of the site. If other uses with greater sensitivity to noise are
permitted at a site, the compatibility determination is based upon the use
which is most adversely affected by noise.
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Is Designations contained in the table do not constitute a Federal
determination that any use of land covered by the program is acceptable or'
unacceptable under Federal, State, or local law. The responsibility for
determining the acceptability and permissible land uses remains with the
local authorities.

h. Although Table 2 of FAR Part 150 defines the compatibility or
noncompatibility of various land uses for the purposes of Federal aid,
programs, or sanctions under the ASNA Act, adjustments or modifications of
the descriptions of the land use categories may be desirable after
consideration of specific local conditions.

238. INTERPRETATION OF NOISE EXPOSURE MAPS. Note that it is possible that
the process of plotting noise contours onto locally generated land use maps
may introduce a degree of charting imprecision, especially relative to
property lines on the land use map. For the purpose of Section 107 of the
ASNA Act, as amended, questions may arise concerning the precise
relationship of specific properties to noise exposure contours depicted on a
noise exposure map submitted under Section 103 of that Act. The FAA is not
involved in any way in determining the relative locations of specific
properties with regard to the depicted noise contours, or in interpreting
the noise exposure map to resolve questions concerning which properties
should be covered by the provisions of Section 107. These functions are
inseparable from the ultimate land use control and planning responsibilities
of local government. Therefore, the responsibility for the detailed
overlaying of noise exposure contours onto the map of subjacent properties'
on the surface rests exclusively with the airport operator which submitted
those maps, and/or with those public agencies and planning agencies with
which consultation is required under Section 103 of the Act. In its
decisions to accept noise exposure maps, the FAA relies on the
certifications, by the airport operator that this statutorily required
consultation has been accomplished.

239.0299.. RESERVED.
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303. THE CONTEXT OF AIRPORT NOISE PLANS. The Airport Noise Compatibility
Planning Program should be viewed as a more detailed segment of the overall
comprehensive planning for the area. It should first determine the extent
of existing problems (if any) and the effects of airport and air traffic
growth trends, And then detemine the needs and values of both the airport
users and those impacted by the airport. The planning program must explore
with equal vigor both aviation and urban planning solutions to the problems.
Each viable solution or combination of solutions is then tested against the
realities of the social, economic, and environmental needs of the
community(s) served and of the State and the Nation. It should also be
recalled that aviation growth is not only a function of community growth but
also the per capita usage of aviation.

304. THE OBJECTIVES OF PART 150 PLANNING. The objective of the planning
effort is to find reasonable solutions to the noise problems and to present
solutions that can be implemented, Uthough FAA environmental assessment of
the compatibility program is not required prior to FAA approval or
disapproval within the 180 day review period, each element or combination of
elements going into the program should be capable of passing such a test
prior to tiplementation. Failure to do so may seriously delay FAA funding
of projects to carry out approved programs if, through the sponsor's failure
to adequately assess those impacts, the FAA is forced to deal with these
impacts without adequate environmental data at the funding stage. FAR Part
150 also requires that adequate provision be included for periodic review L
and updating of the compatibility program to account for changes in airport
operations,

305. USE OF LOCAL OR STATE STANDARDS. The land use compatibility chart
(Appendix 1) is derived from FAR Part 150 and contains land uses that have
been identified as "normally compatible" with various levels of noise. The
values for residential uses are based upon studies of noise-induced .
annoyance. For other land uses, the values are based primarily upon
noise-induced interference with speech communication or upon interference
with the critical activity associated with the use. However, in applying
the tab1 e, it should be kept in mind that no two communi tie,s are likely to
have situations or value systems that are ide.ntica 1 l �Adjus tment s to the
land-use categories and noise levels may be necessary in considering
specific local conditions. These decisions should be made early in the
compatibility planning process. Citizen participation in this key element
of the planning is advisable.

306. DEVELOPMENT OF ALTERNATIVES AND IMPLEMENTATION STRATEGIES.
Development of reasonable alternatives is the nucleus of the compatibility
planning process. The objective is to explore a wide range of feasible
options and alternative compostions of land use patterns, noise control
actions, and noise impact patterns, seeking optimum accommodation of both
airport users and airport neighbors within acceptable safety, economic, and
environmental .parameters. Consideration of alternatives should address both
physical planning and the implementation aspects of proposed solutions. It
is, however, unlikely that any single option, by itself, will be capable of
totally solving the problem(s) without having objectional impacts of its
own. Some of the options may have little or no value in the situation,
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especially if used alone. Realistic alternatives, then, will normally
consist of combinations of the various options in 1*3zys which offer more
complete solutions with more acceptable impacts or costs. Each alternative
considered should: have the potential of resolving the problem(s); be
implementable within acceptable economic, environmental, and social costs;
and be legally implementable within existing State/Federal legislation
and/or regulation. Brief summations or estimates indicating how these
criteria are to be met should be prepared for each alternative. A
sufficiently wide range of alternatives should be developed to assure that
all reasonable routes to the ultimate solution have been explored and that
there is a sufficiently broad range of choices available to give credibility
to the studies. The matrix of noise control actions shown in Figure 2 on
the following page, while not necessarily exhaustive, illustrates an array
of options or possible solutions to a cross section of noise compatibility
problems.

307.-319. RESERVED.

SECTION 2. AIRPORT PROPRIETOR OPTIONS

320. DENIAL OF USE TO AIRCRAFT NOT MEETING FEDERAL NOISE STANDARDS. This
strategy may be implemented by limiting access to the airport to aircraft
that conform with certain FAR Part 36 standards. Most turbojets and other
large aircraft produced after 1974 already meet those standards; so do most
propeller-driven light airplanes. In addition, older turbojets over 75,000
lbs. maximum gross weight must (under FAR Part 91) be either retrofitted
with quiet engines or be replaced by certain specific dates. The ASNA Act
also directs that certain classes of aircraft be exempt from compliance with
FAA noise standards until certain dates. Denial of the use of an airport to
such aircraft prior to the Part 91 or ASNA Act prescribed retirement dates
might force some owners to retrofit or replace the aircraft to meet Part 36
standards in order to continue to operate at the airport during the interim
period. -To this extent, such local rules are in conflict with the Federal
scheme and should be avoided.

321. CAPACITY LIMITS BASED ON NOISE. Airport use restrictions are
sometimes based upon noise limits. However, such restrictions often have
uneven economic consequences and should be employed only after careful
consideration of other alternatives and after thorough consultation with the
affected parties. Some of the forms that such restrictions might take are
as follows:

a. Restrictions based on cumulative impact. Under this strategy, a
maximum cumulative impact (such as the total area within the Ldn 75
contour) is established and then the airport's operations are adjusted or
limited so as to not exceed that maximum. This is done through "capacity
limitations," e.g., limiting either the aircraft types based upon their
noisiness, or the numbers and mix of aircraft so as to respect the
established cumulative noise exposure restriction.
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MATRIX OF NOISE CONTROL ACTIONS -
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IF YOU HAVE
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,

* These are examples of restrictions that involve FAA's responsibility for
safe implementation. They should not be accomplished unilaterly by the
airport operator.
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b Restrictions based upon certificated noise levels. Most aircraft
types in general service today have been certificated for noise by the FAA.
Consequently, it possible to devise limitations based upon those
certificated data. Such limitations might take the form of threshold noise
levels' for the airport or different levels for day and night at the
airport.

C. Restrictions based upon estimated single event noise levels.
Since aircraft noise levels vary widely with changes in operational
procedures, it may be possible to set limits on estimated single event noise
levels. However, it should be noted that this does not mean that the
airport operator or community can set up a microphone and a noise level
limit and challenge the pilots to "beat the box." The FAA considers this to
be unsafe and has never approved such a scheme. Instead, a target noise
level limit or threshold is discussed in advance with the FAA and the
aircraft operators and an appropriate level is selected, balancing the needs
of aviation and the noise impacts on the community. FAA Advisory Circular
36-38, Estimated Airplane Noise Levels in A-Weighted Decibels is useful with
this option.

322. NOISE ABATEMENT TAKEOFF OR APPROACH PROCEDURES. A basic noise
mitigation strategy is the use of noise abatement takeoff and landing
procedures. There are a nurtiber  of alternatives within this strategy,
including runway selection, takeoff and landing profiles and power settings,
and approach or departure paths. Runway selection has an obvious
relationship with wind vectors, runway lengths, aircraft peformance  and
tolerance for crosswinds, and safety. Within these parameters, however,
there is often a significant range of acceptable options. Some of these
options may well offer significant relief to the airport's noise impact
problems, especially when linked with appropriate landing and takeoff
profiles and approach-departure paths. Takeoff and landing profiles and
their attendent power and flap settings can be adjusted so as to offer
relief to either close-in or more distant noise sensitive areas. These
options are covered in more detail in other FAA documents such as Advisory
Circular 91-53. Similarly, there are also often a number of viable choices
for approach and departure paths. Some of these options may only be
available during visual flight reference conditions, while others may be
unavailable to certain aircraft. The objective is to achieve the greatest
noise relief within the parameters of safety and economics and in
coordination with the compatible land use strategies being developed for the
airport's noise compatibility programs. Since FAA approval of these
procedures is required, there should be discussion with the FAA region early
in program development.
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323. LANDING FEES BASED ON NOISE. This strategy bases all or a portion of
the landing fee upon the noisiness of the individual aircraft, thus
apportioning the fees to the relative noise "cost" of the operation to the
airport's proprietor. The strategy encourages the use of quieter aircraft
while producing additional revenue to offset noise induced expenses. For
maximum benefit, noise fees should be used in concert with other noise
abateement strategies. A steeply sloped-noise fee curve would offer
additional disincentive to continued use of the noisiest aircraft. Noise
fees could also be used differentially to help shift noisier aircraft from a
close-in, urban impacted airport to an outlying airport with greater noise
capacity. To avoid discrimination the noise fee for each aircraft should be
based upon standard single event noise ratings for the aircraft, such as
those published by the FAA in Advisory Circular 3603B (subject to the
limitations contained in its preamble). The reverse strategy can also be
applied. Instead of assessing a fee, an airport operator can reward air
carriers who go to extra lengths to reduce noise generated by their aircraft
by providing a discount or a reduction in landing fees. This might also act
as an incentive for air carriers to use one airport over another in special
circumstances.

324. NOISE BARRIERS (SHIELDING). Ground-level noise sources on an airport
include run-up and maintenance areas, taxiways and freight warehouse areas.
Because the noise is generated on the ground, the impact is usually confined
to those areas immediately adjacent to the source. An effective method of
mitigating this type of noise impact is through use of sound barriers or
berms. "Hush houses" may be appropriate in engine maintenance areas.
Strategic placement of new hangar or terminal structures on the airport may
also be used. These wil shield adjacent neighborhoods by absorbing and
third method is the movement of run-up and maintenance operations to an area
of the airport away from the community. One common misconception is that
trees or bushes will provide substantial attenuation of sound: This is not
true except when bands several hundred feet wide are used and when they are
planted thickly with both trees and underbrush.

325. ACQUISITION OF LAND AND INTEREST THEREIN. Purchase of sufficient land
area to totally contain the significant noise impacts of an airport is
usually impractical. Not only is it very costly, but it removes too much
potentially valuable land from local tax rolls. However, certain land areas
are often much more critical to achieving or maintaining an airport's noise
compatibility than are others. Purchase of full or partial interest in such
lands may be the only way the airport can be assured of long-term
protection. Acquisition by the airport of development rights for all but
noise tolerant development via easement in these critical areas may often be
accomplished at much less cost than purchase in fee-simple. Compatible
development under such restrictions should enhance the airport as well as
the local tax rolls.
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326. COMPLETE OR PARTIAL CURFEWS. Curfews are an effective though costly
method of controlling noise intrusion into areas adjacent or in proximity to
an airport. . They should be reserved as a strategy of last resort, however,
when all other options have been shown to be clearly inadequate, because of
their drastic negative impacts upon both aviation and the community's
benefit from aviation. They can take various forms, from restrictions upon
some or all flights during certain periods of the day through restrictions
based upon noise threshold and certificated aircraft noise levels (see AC
3603B)o Since unwanted noise intrusions are most pronounced in the late
evening or early morning hours, curfew:; are usually implemented to restrict
operations that occur during those periods. The period of 2200 hours to
0700'hours is when most people are resting and are most sensitive to noise
intrusions. However, it should be pointed out that curfews have economic
impacts upon airport users, upon those providing airport-related services,
and upon the community as a whole. Other communities may also be impacted
through curtailment of service. Thus undue burden on interstate or foreign
commerce is a specific concern of the ASNA Act. Therefore, curfews should
only be considered after careful conacideration  of other alternatives and
after thorough consultation with the affected parties.

327.-329. RESERVED.
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SECTION 3. STATE/LOCAL GOVERNMENT OPTIONS (STRATEGIES TO
PREVENT NEW NONCOMPATIBLE DEVELOPMENT)

330. DEVELOPMENT CONTROL. Land use and development controls based upon a
well worked out compatible land use plan is among the most potent and
affordable of all the compatibility strategies. This is particularly so in
still developing areas. The exercise of these land use and development
controls is usually within the authority of local or county governments
rather than in the airport operator. Even when the airport is operated by
the same governmental body which exercises these controls there is often
little recognition or action based on the needs in these critical areas.
This emphasizes the need for a comprehensive approach to developing an
airport noise compatibility program. A number of different controls are
normally available to local governments and/or to airport operators to
prevent intrusion of noncompatible development. The controls which are
generally most useful for mitigating noise intrusions or achieving
compatible land use within proximity to the airport are: zoning, easements,
transfer of deve.lopmen.t rights, land purchase (for compatible public use),
and capital improvements. In addition, local governments can consider
establishing minimum acoustical insulation standards, expressed as Sound
Transmission Coefficients (STC) for new residential dwellings within high
noise impact contours. Approrpiate expertise should be consulted in
developing such a code.

331. ZONING. The most common land use control is zoning. Zoning is an
exercise of the police powers of a state or local government which enables
that government to designate the uses that are permitted for each parcel of
land. It normally consists of a zoning ordinance which specifies land
development and use constraints. One of the primary advantages of zoning is
that it may be used to promote land use compatibility while leaving the land
in private ownership, on the tax rolls, and economically productive.
Although most cities and larger towns have zoning authority, it should be
remembered that rural areas often are not subject to this remedy, since in
many states counties have only limited (or no) zoning authority.

a. Use of Zoning. In order for zoning to work effectively it should
be based upon a comprehensive plan. This plan must consider the total needs
of the community along with the specific needs of the airport. A
comprehensive plan defines the goals and objectives of a community and
zoning is one of the tools available to the community for implementing that
plan. Zoning can and should be used constructively to increase the value
and productivity of the affected land. For zoning to be viable, there
should be a reasonable present or future need for each designated use.
Within its limitations, zoning is a preferred method of controlling land use
in noise impacted areas.

b l . Limitations of Zoning. Zoning has a number of limitations which
must be considered when using it as a compatibility implementation tool:

(1) Zoning is not necessarily permanent. In most jurisdictions,
the current legislative body is not bound by prior zoning actions and it may
change that zoning. Consequently, zoning which achieves compatibility is
subject to continual pressure for change from both urban expansion and those
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who might profit from such changes.' Also, from time to time the entire
zoning ordinance for a jurisdiction will be updated to accommodate increased
growth or incorporate new land use concepts.

(2) Cumulative zoning can permit noncompatible development. A
number of communities still have "cumulative" type zoning districts which

. permit all "higher" uses (such as residential) in "lower" use districts
(such as commercial or industrial), thus permitting development that may be
incompatible. In these instances it would be necessary to prepare and adopt
new or additional zoning use districts of the "exclusive" type which clearly
specify the uses permitted and exclude all other uses.

(3) Zoning is usually not retroactive. Changing zoning primarily
for the purpose of prohibiting a use which is already in existence is
normally not possible. In some jurisdictions, any zoning or rezoning that
affects current land uses may not pass state constitutional tests, However,
if such zoning is permissable and is accomplished, the use may be permitted
to remain as a "nonconforming" use until such time as it is changed
voluntarily to a conforming use or until the owner has' had ample opportunity
to recoup his/her investment.

(4) Zoning controls.are normally applicable to those areas within
the boundaries of the zoning jurisdiction. Noise impacts with airport
operation, however, often span more than one such jurisdiction. Therefore,
effective zoning requires the coordinated efforts of all the involved
jurisdictions. Zoning which implements a land use compatibility plan will
often be a composition of existing and new zoning districts within each of
the jurisdictions covered by the plan. Often, each jurisdiction will have a
different ‘zoning ordinance with districts having different applicability for
implementing the comp&ibility plan. c

332. EASEMENTS. An easement is a right held by one person to make use of
.the land of another for a limited purpose. In the context of airport noise
7compatibility planning, two general types of easements are possible:
positive easements to allow someone to make noise over the land and negative
easements to prevent the creation or continuation of unprotected noise
sensitive uses on the property. Easements can be an effective strategy for
assuring compatible development around airports. Amajor advantage of
easements for controlling land use around airports is that they can be
permanent, whereas zoning may be easily changed. Additionally, easements
often may be acquired for a fraction of the total value of the land and thus
be less expensive than outright purchase. Acquisition of easements does not
reduce the noise impactson people or by and of itself change noncompatible
land uses to compatible uses, However, the purchase of price can and should
be dedicated to the soundproofing and or use change necessary to achieve
compatibility. The most important advantage of easements over full
acquisition is that the land is left on the tax rolls and remains free for
compatible development by its owner(s).

a. Obtaining Easements. Easements may be obtained in a number of
ways including purchase, condemnation, and dedication. For each easement
acquired, consideration may be given to including a legal description of the
noise that may be created over the property, describing classes of uses
which may be established or maintained with and without soundproofing, and,
where applicable, granting an avigation easement. Chap 3
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b Purchase. Easements nay be purchased via negotiation with the
price bised upon the value to the owner of the rights surrendered. Timing

-

can have a significant effect upon the price paid; once the subject land has
gotten into the arena of speculation, prices tend to rise quickly.

C. Condemnation. Easements, may also be obtained by condemnation, in
a manner similiar to full rights condemnation. The cost, while still likely
to be less than that of outright acquisition (fee simple) of the land, is
likely to be significantly higher than similar rights obtained via
negotiation because of the time and court costs involved. Also, the cost of
any ill will generated by a condemnation action, while difficult to measure,
can be significant.

d . Dedication. Dedication is another way to obtain easements.
Subdivision regulations governing the development of land for industrial or
other purposes can include provision for dedicating private land or
easements upon private land for public purposes. When easements for
airport-environs compatibility are considered necessary and when they are
determined to be compatible with the intended use of the'land, the need for
such easements may be required by local agencies in the approval of
subdivision dedications.

333. TRANSFER OF DEVELOPMENT RIGHTS (TDR). TDR involves separate ownership
and use of the various "rights" associated with a parcel of real,estate.
Under the TDR concept, some of the property's development rights are
transferred to a remote location where they may be used to intensify
allowable development. With TDR, for example, lands within an airport's
noise impact area could be kept in open space or agricultural uses and their f
development rights for residential uses transferred to locations outside the
area. Landowners could be compensated for the transferred rights by their
sale at the new locations or the rights could be purchased by the airport.
Depending upon market conditions and/or legal requirements, the airport
could either hold or resell the rights. The TDR approach must be fully
coordinated with the community% planning and zoning. It may be necessary
for the zoning ordinance to be amended in order to permit TDR%. Also, such
transfers must usually be contained within single zoning jurisdictions.

334. PURCHASE. There are often locations or circumstances within the noise
impact areas which leave little choice other than direct acquisition of full
or partial interest in the impacted land by either the airport sponsor or,
perhaps, by state or local levels of government. Purchase of noise impacted
land is the most direct (and usually the most expensive) of all forms of
land use control. ‘However, when combined with either resale for compatible
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purposes can considerably enhance compatibility. Provisions of the Uniform
Relocation Assistance and Real Property Acquisition Policies Act of 1970
(P.L. 91-646) are. applicable whenever Federal or federally-assisted programs
are involved in such purchases.

335.-339.  RESERVED.

SECTION 4. STATE/LOCAL GOVERNMENT OPTIONS (ACTIONS TO
REDUCE EXISTING NONCOMPATIBLE USES)

340. REMEDIAL ACTIONS. In cases where there are already existing conflicts
between land-use and airport noise, remedial or corrective actions may be
appropriate. The degree of remedial action till be dependent upon the
degree of urbanization around the airport.
predominately rural land or,

Where the noise impacts fall on
where a new airport is built in an undeveloped

area, there may be only a few scattered noncompatible uses to be resolved.8
In urbanized areas, however, remedial actions are complex and may be
difficult to implement. Change to noise compatible usages, soundproofing,
and acquisition of full or partial interest in the land are examples of
possible actions that can be used to mitigate noise impacts. Changes in the
use of noise impacted land or changes in occupancy to uses or occupations
less sensitive to noise are obvious and practical strategies for resolving
conflicts.

341. ENCOURAGEMENT OF EXISTING FAVORABLE TRENDS. Land use in urban areas
is in a continual state of change and transition. Many of these changes
tend to favor a turnover in land use from noncompatible to compatible. A
typical example would be the transition of older residential areas into
retail, commercial, or office uses. Encouragement and promotion of these
trends can be through the implementation of public policy and local planning
processes.

342. CONSTRUCTIVE USE OF PLANNING AND ZONING. Detailed planning of land
within noise impact areas by local authorities and constructive uses of
zoning changes can often imprqve both compatibility and land values. Noise
sensitive uses cannot normally be forced to move by simply changing their
zoning to a use district that is compatible. The existing uses must be
permitted to continue under the new zoning as "Legal Nonconforming Uses" as
long as the use is continuous and unchanged or until the owner has had an
opportunity to receive a fair value from the use. This strategy then finds
productive and compatible uses for the land which will give the present land
owner a fair return on his investment in addition to covering his relocation
expenses. The land should then be rezoned accordingly,
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343. CONSTRUCTIVE USE OF PUBLIC CAPITAL IMPROVEMENT PROJECTS. Locating and
programming of public works projects can exert strong influences over land
use trends and demands. These include road construction and widenings, '
transit service, schools, parks or recreation facilities, water and sewer
lines, and flood control projects. Exercised judiciously as an
implementation tool for promoting compatible land use such capital
improvements can be a powerful tool.

344. PURCHASE ASSURANCE PROGRAMS. Purchase guarantees can be applied to
residential properties within lightly or short-term noise impacted areas to
help assure their saleability. Such sales should then be to individuals not
as sensitive to the noise impacts or who have trade off values for residing
in these particular areas. Sales agreements should assure that all future
purchasers are cognizant of the noise levels and sign appropriate releases
or easements. The advantages of this strategy are its relatively low costs
and its retention of otherwise viable residential areas.

3450 SOUNDPROOFING. Soundproofing consists of increasing the exterior to
interior sound transmission losses of a building by identifying those
structural elements providing transmission paths and applying appropriate
modifications to improve noise attenuation.

a. Metrics. The airport cumulative noise metric (Ldn) is Useful
as an indicator that soundproofing may be required in a particular area.
However, when considering any specific building site within a cumulative
noise exposure contour (representing significant noise impact) it is
recommended that additional analysis via single event maximum sound level
and/or sound pressure level versus frequency data be used to determine the
necessity (and/or eligibility) for soundproofing. While LAS is utilized
to assess eligibility, the sound pressure levels in each of the one-third
octave bands are required to design and implement soundproofing measures.
The A-weighted sound level is more utilitarian than other single event
metrics in establishing the need for soundproofing as many of the sleep,
speech and activity interference criteria have been developed using LAS
levels.

b Sealing Existing Leaks. In soundproofing most structures, the
first f&e decibels of-additional sound insulation usually can be obtained
by sealing existing leaks. A very small gap or imperfect seal in an
otherwise massive wall can result in only moderate sound attenuation.

C. Retrofit of Existing Buildings. For rehabilitation of existing
buildings, soundproofing modifications include: replacement of existing
windows with windows of greater sound transmission coefficient (STC) rating,
or adding a second layer of glass; upgrading doors and seals; acoustic
baffling of vents; adding insulation to walls and attic spaces; adding
another layer of wall material to existing walls, in effect creating a
two-panel wall; eliminating windows and.filling the space to match exterior
walls (only recommended to achieve noise reduction commensurate with the
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potential capability of the wall). Some very effective soundproofing
techniques, such as staggered studs or fiberboard under paneling are not
suitable for retrofit because they would involve virtual demolition of the
existing structure and construction of a new wall.

d . New Construction. For new.sound-insulated construction, design
considerations often include: using brick or concrete masonry walls, using
staggered studs, insulation and fiberboard under interior and exterior
finish materials; installing attic space insulation; properly baffling vents
avoiding single joint roof constructions where interior and exterior
materials are attached to the same rafters; avoiding exposed rafter ceilings
with any roof material other than thick concrete and with no interior finish
ceilings; installation of air conditioning; mortar should be free of
pinholes; and all joints should be well sealed.

e. Energy Savings from Soundproofing. The soundproofing of buildings
has two direct energy effects - increased energy consumption by air
conditioning equipment due to the elimination of natural ventilation and
reduction in heat loss due to the sealing of walls, windows and other
openings. Energy savings realized by reduction of heat loss, will in the
long run outstrip the increased energy consumption of air conditioning. One
caution is in order however; a reduction in thermal energy transmission does
not always accompany a reduction in sound transmission (e.g., concrete
wall).

. f Cost/Benefit of Soundproofing. While soundproofing is both a
feasibll and practicable means of alleviating the impact of external noise,
the analysis should be made on a case by case basis in concert with both
acoustical and architectural expertise. The general condition, age and
repair of a structure normally dictate the degree of soundproofing .
application. Also, the building's location and noise exposure levels must
be quantified to identify the target "reduction in noise level." Before a
soundproofing program is'initiated, tradeoffs in costs and benefits should
be carefully examined. If some form of cost sharing arrangement between the
airport operator or a governmental agency and the property owner should be
utilized, suitable agreements or easements for current and future aircraft
noise should also be obtained;

346. ACQUISITION OF IMPACTED LAND. In some circumstances, there may be
locations or circumstances within the noise impact areas which leave little
choice other than direct acquisition of full or partial interest in the
impacted land by either the airport sponsor or, perhaps, by state or local
levels of government. As described in paragraph 343, constructive use of
land purchases for other public purposes can also enhance compatibility.
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Land or interest in land (easement) may be acquired by negotiation, through
a voluntary program, or via condemnation. In any case, the provisions of '.
the Uniform Relocation Assistance and Real Property Acquisition Policies Act
of 1970 (P.L. 91-646) are applicable whenever Federal or federally 'assisted
programs are involved.

a. Land for Other Public Uses. Noise impacted land can be acquired
by a public or semi-public agency either to implement the compatibility plan
or in cooperation with the plan while fulfilling another public purpose.
Typical uses may include sites for equipment maintenance or storage yards,
water or sewer works, and floodways or reservoirs. Other possibilities
include selected park, recreation, and open space uses which are noise
tolerant (golf courses, skeet ranges, nature areas, etc.). All uses should
respect the height and hazard requirements of the airport and be tolerant of
future airport growth.

b Land for Compatible Resale. Occasionally, state or local
governmlnts are willing to acquire land which is then resold with covenants
or easements retained to assure long-term compatibility. In some cases, it
may be feasible to change such land to compatible uses within existing or
remodeled buildings. In other cases, it would be desirable to clear and
redevelop the land befdre making it available for sale. In either case, the
changes should be in compliance with the land use plan and be supported by
appropriate zoning. Appropriate covenants or easements should be retained
to assure long-term compatibility. Since this strategy approaches the
complexity of urban renewal, appropriate expertise should be consulted.

.
347.-X9. RESERVED.

SECTION 5. CONSULTATIONS

350. CONSULTATIONS UNDER PART 150. In developing a noise exposure map and
identifying noncompatible land uses the airport proprietor should identify
the geographic areas of jurisdiction of each public agency and planning '
agency which are either wholly or partially contained within the 65 kn
contour and meet with the appropriate officials to discuss means of reducing
the noise impact as required by Part 150. Methods for mitigating and/or
reducing the effects of noise that are available to local authorities after
consulting with the airport proprietor are discussed in sections 3 and 4 of
this chapter. Part 150 requires that consultation must include any air
carriers and to the extent practicable, other aircraft operators using the
airport. Prior to submission of the noise exposure map or noise
compatibility program, the airport operator is required by Part 150 to allow
interested persons adequate opportunity to submit their views, data, and
comments concerning the correctness and adequacy of the map or program and
projection of aircraft operations. FAA will not inject itself into the
essentially local responsibility for consultation imposed directly on the
airport operator by the ASNA Act, btit will rely upon the airport operator's
certification under penalty of 18 U.S.C. § 1001, that such consultation has
occurred (See 6 150.21).

351. RESERVED.
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352. CONSULTATION WITH AVIATION GROUPS. Part 150 requires consultation
with aviation groups. For air carrier airports, this consultation includes
all air carriers and, to the extent practicable, other aircraft operators
using the 'airport. For other than air carrier airports, consultations
should include those aircraft operators that do use the airport. Thus,
"operators" may include some or all of the following groups: airlines;
commuter airlines; air taxi; and commercial; flight training and
instruction; based aircraft operators (business, private, public); and fixed;
base operators. These consultations should take place as early as possible
in the planning process in order that the view and perspectives obtained may
be fully integrated into the study effort. Additional consultations, as may
be appropriate, should be conducted throughout the progress of the study.
If proposed aircraft operational changes are not coordinated with the
appropriate parties until the end of the study, there is potential for real
problems to develop.

353* PUBLIC AND COMMUNITY INVOLVEMENT.

a. The airport and the community have a number of important
influences upon each other, including economic, social, and environmental
considerations. The airport acts as an entry point for air traveling
vacationers and business persons and freight movement. Since the airport
can act as a major focal point for growth, it should be integrated in the
comprehensive planning process for the community and region, Therefore, it
is essential to receive public response to any new proposed actions for
airport development that would influence the public.

b Community involvement and public participation are often
determining factors in successfully assessing the
compatibility/noncompatibility  of various land uses for .
individual communities. The goals, values and developmental needs of the
communities should always be considered from the early (planning) stages of
land use evaluation. See FAA Advisory Circular 150/5050-4, Citizen
Participation in Airport Planning, for guidance in developing citizen
participation and community involvement programs.

co When organizing a community involvement program, it is first
necessary to identify the issues and to determine:

(1) What information must be communicated to the public;
(2) Which groups must receive this information;
(3) Whatinformation must be received from the public;
(4) From which groups this information can be obtained.

d 0 Specific community involvement techniques can then be evaluated
and a sequence of activities developed, including formulation of
alternativ.es, analysis and evaluation of alternatives, and the final
decisionmaking process. Additional guidance that may be useful on aviation
issues may be found in Federal Aviation Administration's Community
Involvement Manual. This may be obtained from the Office of Environment and
Energy, Noise Abatement Division, AEE-100, Washington, D.C., 20591.
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354. DOCUMENTATION. In accordance with Part 150, the airport operator is'
to provide documentation summarizing the public procedure and input to the
program. In addition, the operator is to provide documentation of
consultation with officials of public agencies, planning agencies, FAA
required, and other Federal officials which may be affected by the proposed
action. This documentation may consist of summaries of communications
between the organizations indicating the issues and depth of review or it
may consist 'of a summary of comments and replies to the plan or letters of
approval adopting the proposed action.

355.r359. RESERVED.

SECTION 6. ANALYSIS OF COSTS AND BENEFITS
AND SELECTION OF AN ALTERNATIVE

360. GENERAL. The costs and benefits of each reasonable alternative should
be identified and assessed in order to form a logical basis for
decisionmaking. Detailed alternatives most closely approaching an optimum
solution to the noise compatibility problems of the particular airport
should be identified. Costs may be generally grouped as possible
constraints upon interstate or foreign commerce, or as environmental,
economic, and social impacts. Obviously, solutions (alternatives) will not
only differ in their costs and benefits; costs and benefits may also accrue
to different groups, industries, geographical areas, or persons.

361. CONSTRAINTS UPON INTERSTATE AND FOREIGN COMMERCE. A stipulation of
the ASNA Act and of FAR Part 150 is that an approved airport noise
compatibility program not create an undue burden.on interstate or foreign
comerce. Such an undue burden is often difficult to identify and is based
upon a number of trade-offs, which go beyond the responsibilities of the
local airport operator. For example, a restriction upon the operations of
aircraft exceeding a given noise level between 10 p.n. and 7 a.m. could
create too small a "window" for connection with another airport 2,000 miles
away. Full consultation with the FAA, the air carrier users of the airport,
and with other users will identify constraints in this area and help
generate mutually acceptable compromises.

362. ENVIRONMENTAL COSTS. Each action proposed by an airport noise
compatibility program may have environmental costs and/or benefits to be
traded off against its economic and social costs and benefits. T h e
environmental impacts may also have to be assessed under Federal or state
guidelines prior to implementing the action. The analysis at this
preliminary stage should be sufficient to reasonably assure that future
implementation will be both possible and within the constraints of economic
and social costs. If a particular action is critical to the success of the
alternative, then a more thorough analysis may be in order. FAA Orders
lOSO.lC., .Policies and Procedures for Considering Environmental Impacts, and
5050.4, Airport Environmental Handbook, give detailed instructions for
conducting environmental analyses when an environmental assessment is
required for Federal approval of certain actions. Although FAA acceptance
of noise exposure maps and approval of noise compatibility programs are both

* categorical exclusions, any application for Federal funding of any portion
of noise compatibility program may involve the need for an environmental
assessment before such funding decisions can be made.
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363. ECONOMIC COSTS. The economic costs or benefits of a noise
compatibility alternative may be both direct and indirect. It is the total
of these costs which should be assessed and considered against social and
environmental costs. The direct costs are usually obvious and easily
quantifiable. They include such things as construction costs, acquisition
costs, the cost of extra fuel used in noise abatement operati&s,~and  the e
costs of aircraft idled by noise curfews. Benefits may include the 'increase
in value of noncompatible uses after the critical noise environment is
removed.. Indirect costs and benefits can be more difficult to identify and
quantify. They can include induced development resulting from airport
construction or from the introduction of noise tolerant industrial uses into
the area. They may also include lost opportunities for development when
there are more acres of noise impacted land than will be needed for noise
compatible uses. Also, housing removed from noise impacted areas must be
replaced with new housing in another location. Other costs and benefits may
be more subtle but just as real as are these.

364. SOCIAL COSTS. Evaluation of the social costs and benefits of the
alternatives is of equal importance with those of economics and the
environment. Social costs can include such impacts as the disruption of
established neighborhoods or school districts through removal of noise
impacted housing, altered surface transporation patterns, disruptton of
orderly planned development, or the creation of appreciable changes in
employment. The often improved sense of safety with the diminishment of
aircraft noise may also be a significant benefit. If preparation of an
environmental assessment becomes necessary prior to approval of Federal
funding for a program element, social costs are one-of the prime impacts
which must be assessed.

365. SELECTION OF AN ALTERNATIVE. The selection of one or a combination of
the alternatives explored is the focal point of the whole planning and
evaluation process. It is also a common point of failure of the process,
either immediately or later, during the implementation stages. Although the
final decision must remain with the duly elected or appointed
decisionmaker( an appropriate degree of involvement by those affected by
that ultimate decision during the deliberations and eliminations leading up
to a final recommendation is likely to produce more workable and satisfying
results. It is suggested that prior to this point in the planning process a
logical and fair decisionmak$ng process be agreed upon and established.
Such a process might take the following form:

a. A decision tree .indicating the decisions to be made, who is to
make them, and their sequence and timing.

b a A matrix which displays the costs and benefits of each alternative
and arrays them against the costs and benefits of the other alternatives.

C. An outline of the possible decision combinations (some decisions
automatically preclude &her decisions or combinations).

d 0 A draft of a logical. and probable scenario of future events based
upon each decision combination.
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e. Review and discussion of the issues in each of the alternatives by
the reviewers and/or decisionmakers, following the sequences and format
noted above, to make the evaluations and trade-offs leading to
recommendations or decisions. A two-step selection process may be
appropriate for multiple or complex alternatives.

366. DEVELOPMENT OF THE SELECTED ALTERNATIVE INTO A DRAFT COMPATIBILITY
PROGRAM. Once an alternative has been selected, it should be fully
developed into a complete airport noise compatibility program. This
consists, essentially, of treating the alternative as an accepted
preliminary scheme, then making the more vigorous investigations into its
viability and developing the details of the plan and its implementation.
The recommended steps include:

a. Stringent investigation of the alternative's assets and
liabilities to assure that it will stand the tests of reality.

b Detailed development of the plan, giving particular attention to
fully coordinating it with existing local planning, community growth trends
and the local agencies which will be responsible for its implementation.

co Development of the specific implementation actions necessary to
fully implement the plan.

d 0 Assign to and get written agreement from the agencies (or
officials) who will be responsible for each of the implementing actions.

e. Development of the implementation schedules and any documents
required for adoption and full implementation. these could include
resoltuions for adoption as well as new or revised zoning districts designed
to be added to existing local zoning ordinances. .

367.0399.  RESERVED.
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APPENDIX 1. TABLE OF LAND USES NORMALLY COMPATIBLE WITH VARIOUS NOISE LEVELS.

1 LANDUSE COMPATIBILITY TABLE.
Compatibility With

FAR Part 150 contains a table, Land Use
Yearly Day-night Avdrage Sound Levels, identifying land

uses that are *'normally compatible" or "noncompatible" with various levels
of noise exposure. This appendix contains that-table, but expands the list
of uses under most categories in order to be more useful. The expanded land
use descriptions are based upon the Standard Land Use Coding Manual (SLUCM)
published by the Federal Highway Administration and the Department of
Housing and Urban Development in 1965. The levels of noise exposure, in
yearly day-night average sound levels (Ldn) correspond to the contours
required to be shown on Airport Noise Exposure Maps. The table indicates
compatibility of the land uses with the outdoor noise environment. By
comparing the predicted or measured yearly Ldn level at a particular
site with the values given in the table the range of compatible uses may be
determined. In using the land use compatibility table, the following
cautions should be observed:

a. Ldn contours indicate the boundaries lines between areas of
acceptable or unacceptable noise exposures for the various land uses in
Appendix I, The contours do indicate the trend in relative noise levels.
However, vegetation, land contours, and the position of buildings or walls
may often affect the impact of noise on the human users at a specific site.( b.

bo Ldn levels may vary somewhat above or below the predicted
levels for a particular location, depending upon local topography and
vegetation, and upon final aircraft loadings and operations..

c. Although all land uses may be considered as normally compatible
with noise levels less than 65 bn.9 ldcal needs and values may dictate
further delineation based on specific local requirements or determinations
as well as low ambient levels.
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d 0 When appropriate, noise level red
orporation of sound attenuation into the
ucture to achieve compatibility. Howeve
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lense of such sound treatment. The cauti
uld be observed when applying Noise Leve
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e. Other local noise sources may often contribute as much as or more
than aircraft to the total noise exposure at a specific location.

f Compatibility designations in the table generally refer to the
major uie ,of the site. If other uses with greater sensitivity to noise are
permitted at a site, the compatibility determination is based upon the use
which is most adversely affected by noise.
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LAND USES NORMALLY COMPATIBLE WITH VARIOUS NOISE LEVELS
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*The designations contained in this table do not constitute a Federal
determination that any use of land covered by the program is acceptable or
unacceptable under Federal, State, or local law. The regponsibility for
determining the acceptable and permissible land uses remains with the local
authorities. FAA determinations under Part 150 are not intended to
substitute federally determined land uses for those determined to be
appropriate by local authorities in response to locally determined needs and
values in achieving noise compatible land uses.

KEY TO TABLE

Number in ( ) Standard Land Use Coding Manual (SLUCM).

Y (Yes) Land Use and related structures compatible
without restrictions.

Land Use and related structures are not
s compatible and should be prohibited.

25, 30, or 35 Land use and related structures generally
compatible; measures to achieve Noise Level
Reduction (NLR), outdoor to indoor, of 25, 30,
or 35 must be incorporated into design and
construction of structure..

NOTES FOR TABLE

1 0 Where the community determines that residential uses must be allowed,
measures to achieve outdoor to indoor Noise Level Reduction (NLR) of at
least 25 dB and 30 dB should be incorporated into building codes and be
considered in individual approvals. Normal construction can be expected
to provide a NLR of 20 dB, thus, the reduction requirements are often
stated as 5, 10 or 15 dB over standard construction and normally assume
mechanical ventilation and closed windows year round. However, the use of
NLR criteria will not eliminate outdoor noise problems.

2 . Compatible where measures to achieve NLR of 25 are incorporated into the
design and construction of portions of these buildings where the public is
received, office areas, noise sensitive areas or where the normal noise
level is low.

3 . Compatible where measures to achieve NLR of 30 are incorporated into the
design and construction of portions of these buildings where the public is
received, office areas, noise sensitive areas or where the normal noise
level .is low.
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4 l Compatible where measures to achieve NLR of 35 are incorporated into the
design and construction of portions of these buildings where the public is
received, office areas, noise sensitive areas or where the normal noise
level is low.

5 0 Land use compatible provided
installed.

special sound reinforcement systems are

6 0 Prime use only, any residential buildings require an NLR of 25 to be
compatible.

7 0 Prime use only any residential buildings require an NLR of 30 to be
compatible.

8 0 Prime use only, NLR for residential buildings not normally feasible, and
such uses should be prohibited.

g Designations contained in the table do not constitute a Federal
. determination that any use of land covered by the program is acceptable or

unacceptable under Federal, State, or local law. The responsibility for
determining the acceptability and permissible land uses remains with the
local authorities.

h Although Table 2 of FAR Part 150 defines the compatibility or
noncompkbility of various land uses for the purposes of Federal aid,
programs, or sanctions under the ASNA Act, adjustments or modifications of
the descriptions of the land use categories may be desirable after
consideration of specific local conditions.

2 0 INTERPRETATION OF NOISE EXPOSURE MAPS. Note that it is possible that
the process of plotting noise contours onto locally generated land use maps
may introduce a degree of charting imprecision, especially relative to
property lines on the land use map. For the purpose of Section 107 of the
ASNA Act, as amended, questions may arise concerning the precise
relationship of specific properties to noise exposure contours depicted on a
noise exposure map submitted under Section 103 of that Act. The FM is not
involved in any way in determining the relative locations of specific
properties with regard to the depicted noise contours, or in interpreting
the noise exposure map to resolve questions concerning which properties
should be covered by the provisions of Section 107. These functions are
inseparable from the ultimate land use control and planning responsibilities
of lot a'1 government. Therefor'ea the responsibility for the detailed
overlaying of noise exposure contours onto the map of subjacent properties
on the surface rests exclusively with the airport operator which submitted
those maps, and/or with those public agencies and planning agencies with
which consultation is required under Section 103 of the Act. In its
decisions to accept noise exposure maps, the FAA relies on the
certifications, by the airport operator that this statutorily required
consultation has been accomplished.
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APPENDIX 2. CHECKLISTS FOR NOISE EXPOSURE MAPS AND NOISE'COMPATIBILITY  PROGRAMS.

The two checklists included in this appendix are intended as an aid to both
developing and reviewing noise exposure maps and noise compatibility programs. *
They should not, however, be considered as definitive or as replacing in any
way the requirements of FAR Part 150. Responsibility for compliance with the
provisions of Part 150 remains with the preparers and reviewers. 6.
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CHECKLIST FOR NOISE EXPOSURE MAPS

REFERENCE YES NO

1. Base Map developed using INM or approved equivalent. AlSO. 103(a)

a. Land uses identified. AlSO.lOl(a) *

b. Scale not less than 1 inch - 8000 feet. AlSO.l03(b)(l)
.

C. Runway Locations and alignments. A15O.lOl(e) & A150.103(b)(l)-. .
d. Airport boundaries.

e. Flight tracks.

,

2. Continuous noise for Ldn 65, 70, and 75.

a. Estimates of numbers of people residing within each contour.

b 0 Depicted on land use map of sufficient detail and quality to
discern streets and other identifiable geographical features.

3. Depiction and identificationof each public and/or planning agency
having jurisdiction within the Ldn 65 contour.

4. Brief analysis of the types of land use controls available to the
identified agencies.

5. Noncompatible land uses identified within the Ldn 65 contours using
Table 2 of Part 150 and based on self generated noise (ambient)

6. Location of noise sensitive public buildings (schools, hospitals, etc.).

7. Locations of any noise monitoring sites.

8. Projected aircraft operations for submission date and for fifth c;l.Jaendar
year after submission date. .

9. Consultations with public, users, and other agencies

10. Certified as true and complete

A150.101(e)

AlSO.lOl(e)

AlSO.lOl(a&~)

A150JOl(e)

AlSO.lOl(e)

A150.105(b)

A150JOl(a&b)

A150JOl(e)

A150.101(e)

150.21(a)

150.21(b)

150.21(e)



CHECKLIST FOR NOISE COMPATIBILITY PROGRAMS

w

1. Current FAA accepted noise exposure map included.

' 2. Consultations with public and/or planning agencies within Ldn 65.

3. Consultations with air carriers and other airport users.

4. Opportunity afforded public to submit views, data and comments.

5. Description (summary) of the consultations conducted.

6. Alternatives considered and presented according to these categories:

a. Those within airport operator's implementation authority.

b. Those within authority of another local agency or state/local
governing body.

co Those under Federal authority.

7. At a minimum have these alternatives been considered:

a. Preferential runway system.

b. Restrictions on use of airport based on noise:

(1) Restrictions on aircraft not meeting FAA noise standard.

(2) Capacity limitations based on relative noisiness.

(3) Required use of noise abatement takeoff/approach procedures.

(4) Landing fees based on noise or on time of arrival.

(5) Other actions recommended for FAA analysis.

REFERENCE YES

150.23(e)(l)

150.23(c) .

150.23.(c)

150.23(d)

150.23@)(1,4,&8)--

B150.7(a)(l)

B150.7(a)(2)

B150.7(a)(3)

B150;7(b)(3)

B150.7(b)(5)

B150.7(b)(5)

B150.7(b)(5)

Bl50.7(b)(5)

B150.7(b)(5)

B150.7(b)(5)

. NO



co Noise barriers and/or acoustical shielding.

d. Soundproofing of public buildings.

e. Modified flight procedures and/or flight tracks,

REFERENCE
B150.7(b)(2)

B150.7(b)(2)

B150.7(b)(4)

f. tind purchases, air rights, easetients  and/or development rights. B150.7(b)(l)

gt. other actions or combinations of actions having beneficial
impact on noise.

B150.7(b)(6)

8 0. Description of alternatives considered and the reasons why any alternatives 150.23(e)(2)
were rejected. . .

9 0 Specific alternative program measures (actions) proposed and the relative
contribution of each to program effectiveness.

10. Statement of the actual or anticipated effect of the program on reducing
noise to individuals and noncompatible uses.

11. Documentation of feasibility of each proposed measure, including:

a. Essential governmental actions.

b. Anticipated funding sources.

12. Relationship of proposals to existing FAA approved airport layout plan,
master plan, and system plan.

13. Summary of the comments and materials received via public comment and
disposition,

14. Time period covered by the program,

15. Schedule for implementation of the program:

16. Persons responsible for implementation of each program measure.

17. Schedule for periodic review and updating.

150.23(e)(3)

150.23(e)(5)

150.23(e)(8)

150.23(e)(8)

150.23(e)(6)

150.23(e)(7)

150.23(e)(8)

150.23(e)(8)
150.23(e)(8)
& B150.7(c)

150.23(e)(9)

YES

.
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APPENDIX 3

RECOMMENDED BASIC NOISE MEASUREMENT SY.STEM.

.

Noise monitoring may be utilized by airport operators for data acquisition
and data refinement, but is not required by Part 150, for the development
of noise exposure maps or airport noise compatibility programs. This
Appendix describes a basic noise measurement system. First a few words
about the purchase and maintenance of noise measurement equipment. There
are at least four or five companies in the U.S. which carry special product
lines of noise measurement equipment. The FAA Office of Environment and
Energy, Noise Abatement Division, Noise Technology Branch, (AEE-120) will
furnish a list of vendors upon request. At the time of purchase, two very
important related needs must be considered, (1) periodic maintenance and
(2) periodic re-calibration of equipment traceable to the National Bureau
of Standards. If possible, try to minimize future difficulties, by
assuring that local service is available. One should also seriously .
consider the advantages of establishing a maintenance service contract.
This is especially recommended if long delays and extensive paperwork are
required for each individual maintenance purchase order. The following
list details the principle components of a mobile noise measurement system.
The word "system" is underlined to indicate that much more than a sound
level meter is required to be able to conduct an efficient multi-purpose
noise measurement survey.

'Page 1
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ITEM COMMENT

Microphone Uindecreens. . Purchase several for each microphone.
Windscreens have a habit of
disappearing, blowing away, becoming

. misplaced etc.

Microphones Purchase at least 2 per system.
Microphones are easily damaged making
one spare per system essential.

"Dummy Microphone" This device simulates the microphone
impedence and is used to determine the
system electrical noise floor and as an
aid in troubleshooting. One "dummy
mike" per system is recommended.

Calibrators

Calibrator Inserts

.

Tripod(s)

Mlcropho
cable

ne extension

At least one calibrator per system is
recommended. Multi-frequency
calibrators are very useful for checking
the "A-weighting'* filter characteristic, '
as well as for demonstrating the
variation in human hearing response with
frequency.

It is often advantageous to use a single
calibrator type on different types and
sizes of microphones. Plastic inserts
are recommended as their low thermal
conductivity avoids thermally shocking
the microphone in cold weather, a
problem encountered with metal inserts.
One set is needed for each calibrator.

.
One tripod per system is necessary to
remove the microphone 50 to 100 feet
from the observer and any vertical
reflective surface.

Purchase at least one per system. The
extension cable permits the microphone
to be separated from the meter, as
mentioned above. Caution: When
ordering extension cable be sure the
meter (with built in preamp) has enough
power to handle the cable length.

Page 2
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ITEM (Cant ‘d) COMMENT

Prec LS eon Lntegrat ing
Sound Level Meter (PLSLM)

.
T h e  PlSLM 1s a  highly  versltlle
instrument, part sound level meter-part

. computer, capable of provldlng  single
event metrics  LAS, and LAE as
well a s  a  cumulative  m e t r i c . This meter
can be used both for assessment of
airport  u s e  resttrlctions a s  well  a s  f o r
noise contour validation. Some P LSLMs
can also provide  octave band analysis
capab~lrtles. The PLSLM “DC output” can
b e  Input t o  a  graphic  l e v e l  r e c o r d e r
provrding A-weighted  time hlstorles.

Graphic Level  Recorder
(CLR)

Most SLMs  can provide maximum LAS as
wel l  as  a  continuous  readout . The “DC
output” o f  most  SLM’s can  a lso  be  rnput
into graph Lc level recorders prov Ld lng
A - w e i g h t e d  time histories.  T h e  t y p i c a l
SLM can be used to assess airport use
restrictlons b u t  i s  drfflcult t o  u s e  In
evaluating airport noise contours. Many
SLM’s a l s o  h a v e  t h e  capablllty o f
assessing octave band sound pressure
l e v e l s , useful in analyzing stat ronary
no Lse source problems.

The GLR LS a highly recommended system
component. Many s~tuatlons ar ise  in
whrch a  grpahlc  time h i s t o r y  “plctorlal”
1s more understandable than tabulated
d e c i b e l s . Caut Len: The GLR must accept
a DC signal within a voltage range
corresponding to the SLM or PISLM output

.  vo l tage . An AC signal GLR cannot be
used in a manner which will provide an
accurate dBA. slow response time
history. The power supply of the GLR
can be either AC or DC however a DC
power aptlon 1s highly recommended for
field o p e r a t i o n a l  flexlblllty.

.

Sound Level Meter (SLM)

Page 3
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2 l RECOMMENDED MEASUREMENT PRACTICES. .The following list of recommended
measurement practices are key elements in providing a traceable record of a
noise monitoring program.

a. Conduct measurement with the microphone(s) at a height of 4 feet
(1.2m) above the ground.

b. Orient the microphone properly, according to manufacturer's
specifications.

C O Avoid measuring aircraft noise in close proximity to vertical
reflective surfaces (at least 25 feet whenever possible).

d . Avoid overhead obstructions in the vicinity of the microphone.
Ideally, a cone of free space, with a half angle of 75 degrees from
vertical should exist above the microphone.

e. Avoid the use of two-way radios in the immediate vicinity of, microphone cables and SLM's while recording data. The transmission of
electromagnetic energy often can be picked up through the noise measurement
system.

f Calibrate all instrumentation at least once an hour as well as at
the beginning and the end of each measurement period. Take special care
with calibrators. If a calibrator is dropped- it must be checked against
another calibrator known to be accurate. For this reason it is a good idea
to keep a "laboratory standard" calibrator in the office.

g l Use a windscreen at all times. Avoid measurements under windy
conditions; if unavoidable, document the wind-induced sound .level. If -
maximum sound levels of aircraft or other events exceed the wind noise by
more than 10 dB, the sound level measurement error will be less than 0.5
dB 0

h l Check battery energy levels at least once every thirty minutes.
Instruments, using nickel-cadmium batteries may require more frequent
checking. .

i. Maintain accurate thorough data logs during a measurement program
including: day, data, time(s), calibration levels, noise floor levels,
battery checks and the selector and gain settings for every component in
the measurement system. Noise event data sheets should also include
aircraft type, carrier, elevation anagle above the horizon, time, aircraft
operaltion (takeoff or landing), and a space for comments. All intrusive
noise events during data recording should be noted. When the time comes to
write a report on the measurement survey, all of the little details noted
during the test will prove most valuable.

5 As further documentary record it is always good to draw a schematic
diagram of the measurement setup showing equipment, orientation, priximity
to obstructions, roadways, etc. Photos of each measurement site are also
very useful in going back and addressing questions concerning field
procedure or the neighborhood characteristics.

Page 5
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k 0 During  data acquisition for any desired event avoid conversation in
the vicinity of the microphone(s). Keep voice levels low at all times.
This may seem'obvious but is one of the most frequent errors in procedure
made by inexperienced persons and observers.

1 0 The list shown below identifies certain essential items easily
overlooked in preparing to go out and measure noise:

(1) properly sized calibration screwdriver(s);

(2) calibrated watch, clock, or other "time-piece";

(3) extra graphic level recorder pens and paper;

(4) spare batteries;

(5) maps;

(6) data sheets, and clipboard.

m. Two of the "easiest errors to make" in sound level measurement
are:

(1) Meter Response Time set incorrectly on fast rather than SLOW.

(2) Meter weighting network on some other setting than A.-

n. The single biggest category of problems encountered with noise
measurement equipment involves connections and cables. Time spent in
checking and caring for these items will minimize the chance of wasting a
day in the field. Avoid pulling cords anywhere but at the connector, avoid
kinks in wiring (especially in cold weather) and frequently test cables for
continuity.. If a cable becomes crimped or damaged in any way, remove it
from service until repaired.

Page 6
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